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Preface 
This doctoral dissertation bears witness to the research interests that emerged from 
my artistic practice as a pianist and the related empirical studies I conducted as 
artist researcher at IPEM - University of Ghent, in collaboration with the KASK - 
School of Arts, Royal Conservatory of Ghent.  
The topic concerns a study on my piano performance practice of the 72 Etudes 
Karnatiques pour piano (1957-1985) by the French composer Jacques Charpentier 
(1933-2017). 
This artistic research sprung from specific backgrounds: from one side, my 
interest on the philosophical aspects of music interpretation related to semiology, 
aesthetics, hermeneutics and cognitive psychology; on the other side, my 
experience within the pioneering artistic research program at the CODARTS 
(Rotterdam Conservatorium, 2004-2006) based on my interpretation of the Huit 
Préludes by Olivier Messiaen and on the influence of Indian Music in his piano 
compositions. By approaching Indian music, I discovered Charpentier’s 72 Etudes 
Karnatiques pour piano, a three-hour long piano work, which is a great example of 
a possible fusion of the Indian and the Western musical languages. Even if the 
composer clearly indicated at the beginning of each etude the correspondent 
Karnatic scale transcript in Western notation, aspects related to the interpretation 
of this music (especially on rhythm, timbre, pedal and articulation) needed, from my 
point of view, a deeper analysis.  
Inspired by my previous research on Indian music at the CODARTS and 
intrigued to build an original interpretation of the 72 Etudes Karnatiques, I set up a 
creative practice by involving the composer himself as well as some Indian music 
experts. I also decided to apply an empirical approach by using technology to 
explore the development of my performance gestures in relation to the changes of 
my interpretative intentions. In this way, technology became a useful means to 
study the “mirroring” relation between intentionality and gesture and to facilitate the 
understanding and the description of my inner artistic process converted into an 
artistic research.
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English Summary 
Nowadays, performance practice is a shared territory of research for artists and 
scientists. Artist-researchers are interested in searching for creative methodologies 
in describing the process of their artistic practice and production. Scientists are 
engaged in the understanding of the connection between subjective expressions 
and intentions, mostly directing their studies on gesture in performance practice. 
Focusing on the exploration of my piano performance practice and, specifically, on 
the “mirroring” relation between intentionality and gesture, my artistic research 
entails both the artistic and the scientific perspective.  
In Chapter 1, I describe how my work started with the object of defining and 
refining my interpretation and performance of the contemporary piano work, 72 
Etudes Karnatiques by Jacques Charpentier (1933-2017). To arrive at a deep 
understanding of my performance practice and to systematically describe my 
artistic process (experimentation, performance and dissemination), this research 
work was embedded within the theoretical framework of embodied music cognition. 
I experimented with new practice strategies and produced new artistic 
performances, disseminating the knowledge gathered from this process. The 
analysis and dissemination of my artistic practice entailed not only traditional 
methods (written and verbal self-description, self-observation and self-evaluation) 
but also the use of technology as an “augmented mirror” for monitoring 
performance practice. The introspective look from the artistic approach and the 
empirical observation from systematic musicology are combined in a mixed 
methodology represented by a triangular artistic research system (TARS) which 
synthesizes theory, practice and production as constituent elements of the artistic 
process.  
In Chapter 2, I present the historical and musicological analysis that 
substantiated my interpretation of the 72 Etudes Karnatiques and inspired the 
creation of my multidisciplinary project Re-Orient. This analysis was based on the 
existing literature on Indian music (the Karnatic and Hindustani traditions), on my 
discussions with the composer Jacques Charpentier, and on my joint performance 
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practice with Indian music experts. It points at the Indian music heritage in the piano 
composition of Charpentier, connecting it to some piano works by his teacher, 
Olivier Messiaen.  Differences and similarities in their approach to Indian music 
were highlighted specifically in the elaboration of rhythmical structures, melodic 
patterns, scales and piano timbre.  
My analysis and interpretation of Charpentier’s piano work introduces the issue 
of the development of gestures in contemporary music performance. Chapter 3 
focuses on this issue by describing two methods (based on the theories of 
embodiment and enactment) which support researchers and musicians in the 
investigation of gestures in contemporary music performance. In addition to the 
method applied in my own artistic research, this chapter also presents the method 
used by Coorevits (2016). Both methods are incorporated into the performer-
assistive method for music performance analysis. Coorevits’s approach regards the 
performer-inspired analysis method, which implies a participative observation and 
dialogue between the researcher, the composer and the performer. The approach 
used in my research concerns the performer-based analysis method, which refers 
to the hybrid figure of those performer-researchers who want to deeply investigate 
their own artistic process, in particular the gestural development in their 
performance practice. 
 Chapter 4 describes the performative experiment in which the performer-based 
analysis method was applied to monitor my performance practice and to explore 
the “mirroring” relationship between gestures and intentions. The aim of this 
performative experiment was to empirically investigate the evolution of my gestures 
related to my musical intentions from an initial interpretation of the etudes to a 
developed performance informed by my practice with the composer and Indian 
music experts. This chapter provides the protocol of the experiment that was 
conducted, not in a laboratory, but in a natural performance condition on the grand 
piano of the Miry concert hall, at the Royal Conservatory of Ghent (2015). 
Technology was applied as an “augmented mirror” to obtain empirical data (video, 
audio, motion) to complement my subjective impressions intuitively achieved from 
my practicing. A performance model and a score annotation, that consist of the 
analysis of musical structures, technical features and interpretative cues, were 
used to systematize the description of my practice. This chapter ends with a 
discussion on the video, audio and motion analysis of a fragment selected from my 
performance of the 8th cycle of the 72 Etudes Karnatiques. The results show a 
significant difference in terms of sound and gesture between my two approaches: 
the initial and the developed one. 
Chapter 5 discusses the role of technology used as an “augmented mirror” in 
music performance practice. After having illustrated how performers in the past 
implemented different devices to enhance the efficiency of their practice, I refer to 
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the new sophisticated technologies as useful tools for monitoring music 
performance in artistic research. On the basis of my experience, I explain how the 
application of technology can constitute an added value for musician-researchers 
who engage in the systematic analysis of their performance. 
Chapter 6 presents a narrative documentation in the form of a retrospective self-
report to reconstruct all the activities inherent to my artistic practice. I outline the 
discussion I had with Charpentier and the various collaborations with musicians 
trained in the West-European conservatory tradition, artists and Indian music 
experts that contributed to my artistic growth. The documentation of this artistic 
activity was collected through traditional approaches (written and verbal self-
description, self-observation and self-evaluation) and through the novel 
technology-enhanced mirror method. Some links to my media-portfolio and portfolio 
are provided as evidence of my artistic process. This retrospective self-report 
follows a triangular interplay between experimenting, performing and 
disseminating. Experimenting consists of my solo practice meetings with the 
composer, masterclasses and lessons with musicians and Indian music experts, as 
well as the empirical study I conducted for mapping my performance practice 
through technology. Performing is comprised of my solo performances of the 72 
Etudes Karnatiques and my multidisciplinary project Re-Orient. Disseminating was 
carried out in a considerable variety of manner: performances, projects, recordings 
and publications, lecture-recitals and students’ supervision, as well as discussions 
with other professional researchers and musicians who, apart from having an 
influence on my own artistic work, contributed to spread the results of my research. 
My solo performance of the entire 72 Etudes Karnatiques was recorded live during 
the concert event Hommage à Jacques Charpentier (Auditorium Francis Huster, 
Carcassonne 2016). The recording was published by the American label Centaur 
Records in three CDs (attached to this doctoral dissertation) which are a part of the 
artistic outcomes of my research. The multidisciplinary project Re-Orient (video 
recorded and partially published on YouTube) comprises a selection of the 72 
Etudes Karnatiques for piano, enriched by original vocal Karnatic music 
improvisations, Hindustani percussion accompaniments and Indian dance. This 
performance was conceived for stage experimentation. The process of embodying 
Indian music in a Western practice was prompted through a mirroring interaction 
between the gestures of the musicians (a Karnatic vocalist, two percussionists and 
me as pianist) and a dancer trained in Indian music. The visual impact provided by 
the dance would help to establish shared meanings other than to render more 
accessible and comprehensible (especially for a non-expert audience), the 
conceptual content of this piano work and the process of embodiment. 
Chapter 7 is the conclusion of this doctoral dissertation. Here, the research 
process, based on the idea of “mirroring” intentionality and gesture of a piano 
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performance, is discussed in light of the relationship between art and science. The 
interdisciplinary approach applied to explore the evolution of my performance of the 
72 Etudes Karnatiques opens up the debate on the use of empirical methods and 
objective measurements to support the validity, credibility and reliability of the 
artistic research and on the need to incorporate subjective artistic perspectives to 
reconfirm the scientific findings on music performance analysis. In that sense, the 
co-developed performer-based analysis method and the use of technology-
enhanced mirror proposed in my artistic research show potentialities to be refined 
and extended to other case studies (e.g. monitoring the practice of longer pieces 
of music, different styles, different performers, different instruments and 
ensembles). The artistic urge to explore and understand the mirroring relationship 
between intentionality and gesture in my own process of embodying a piano 
performance led to this pioneering study. Due to the combination of established 
artistic research practices and empirical analysis, this research fosters a synergic 
encounter between art and science and an artistic application of technology as new 
frontiers in music performance practice and research.
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Nederlandse samenvatting 
Tegenwoordig is de praktijk van performance/opvoering een gedeeld 
onderzoeksveld voor kunstenaars en wetenschappers. Bij het beschrijven van het 
proces van artistieke praktijk en productie zijn kunstenaar-onderzoekers 
geïnteresseerd in het zoeken naar creatieve methodologieën. Onderzoekers 
houden zich bezig met het proberen begrijpen van het verband tussen subjectieve 
expressies en intenties. Ze orienteren hierbij hun studies vooral op 'gestures' 
(gebaren) tijdens de performance. Ik concentreer me in dit werk op het onderzoek 
naar mijn pianopraktijk en specifiek op de "spiegelende" relatie tussen 
intentionaliteit en gebaar. Dit artistiek onderzoek omvat zowel een artistiek als een 
wetenschappelijke perspectief. 
In hoofdstuk 1 beschrijf ik hoe mijn werk begon vanuit de bedoeling de 
interpretatie en opvoering van het hedendaags pianowerk 72 Etudes Karnatiques 
van Jacques Charpentier (1933-2017) te definieren en verfijnen. Om de 
performance praktijk dieper te begrijpen, en het artistieke proces systematisch te 
beschrijven (met experimenten, uitvoeringen en disseminatie) werd het onderzoek 
ingebed in het theoretische kader van zgn. embodied music cognition. Ik 
experimenteerde daarbij met nieuwe uitvoeringsstrategies en produceerde nieuwe 
artistieke performances, waarbij ik de kennis die in dit proces werd verzameld 
verder uitwerkte. De analyse en verspreiding van mijn artistieke praktijk omvat niet 
alleen traditionele methodes (uitgeschreven beschrijvingen, observaties en 
evaluaties), maar ook het gebruik van technologie als een augmented mirror voor 
de monitoring van de uitvoeringspraktijk. De introspectieve blik vanuit een artistieke 
onderzoeksbenadering samen met een empirische observatie vanuit de 
systematische musicologie, werden gecombineerd in een methodologie 
gerepresenteerd door een Triangulair Artistiek Research Systeem (TARS) dat 
theorie, praktijk en productie als onderdelen van het algemene artistieke proces 
combineert. 
In hoofdstuk 2 geef ik de historische en musicologische analyse die aan de basis 
ligt van mijn interpretatie van de 72 Etudes Karnatiques en die de creatie van mijn 
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multidisciplinair project Re-Orient inspireerde. Deze analyse is gebaseerd op de 
bestaande literatuur over Indiase muziek (de Karnatische en Hindostaanse 
traditie), mijn gesprekken met de componist Jacques Charpentier en mijn 
uitvoeringspraktijk samen met Indiase muziekexperts. Het verwijst naar het Indiase 
muzikale erfgoed in de piano composities van Charpentier en verbindt dit met 
sommige van de pianowerken van zijn leraar Olivier Messiaen. Hierbij worden 
verschillen en gelijkenissen in hun benadering van Indiase muziek belicht, meer 
specifiek in de uitwerking van ritmische structuren, melodische patronen, 
toonaarden en piano timbres. Mijn analyse en interpretatie van het pianowerk van 
Charpentier introduceert de notie van de ontwikkeling van gestures (gebaren) in 
hedendaagse muziekuitvoeringen.  
Hoofdstuk 3 focust zich verder daarop en introduceert twee methodes 
gebaseerd op de theorieën van embodiment (belichaming) en enactment 
(uitvoering) om onderzoekers en musici te ondersteunen in het onderzoek naar 
gestures (gebaren) in hedendaagse muziekperformances. Naast de methode die 
ik in mijn artistiek onderzoek heb toegepast, presenteert dit hoofdstuk ook de 
methode die werd gebruikt door Coorevits. Zij hanteert twee verschillende 
benaderingen van een overkoepelende uitvoerder-ondersteunende (performer-
assistive) methode als performance analyse. Eén benadering is de door de 
performer geïnspireerde analysemethode die een participatieve observatie en 
dialoog tussen de onderzoeker, de componist en de uitvoerder impliceert. De 
andere benadering is de op uitvoerder gebaseerde analysemethode (gebruikt in 
mijn onderzoek) die verwijst naar de hybride positie van performer-onderzoekers 
die hun eigen artistieke proces, meer specifiek de ontwikkeling van gebaren in hun 
uitvoeringspraktijk, grondiger willen onderzoeken. 
Hoofdstuk 4 beschrijft het experiment waarbij de performer gebaseerde 
analysemethode werd toegepast om mijn uitvoeringspraktijk te volgen en om de 
"spiegelende" relatie tussen gebaren en intenties te exploreren. Het doel van dit 
performatieve experiment bestond erin om empirisch de evolutie van mijn gebaren 
met betrekking tot mijn muzikale intenties te onderzoeken, vanaf een eerste 
interpretatie van het stuk tot een gevorderde uitvoering geïnspireerd door het 
inoefenen ervan samen met de componist en Indiase muziekexperts. Dit hoofdstuk 
bevat het protocol van het experiment dat niet in een laboratorium werd uitgevoerd, 
maar in een spontane uitvoeringstoestand op de vleugel van het Miry-
concertgebouw in het KASK Conservatorium Gent (2015). De technologie werd 
aangewend als een augmented mirror om empirische gegevens (video, audio, 
beweging) te verzamelen voor de ondersteuning van mijn subjectieve indrukken 
die intuïtief werden opgebouwd tijdens het inoefenen. Om de beschrijving van mijn 
praktijk te systematiseren werden een performance model en partituur annotaties 
gebruikt. Dit bevatte de analyse van muzikale structuren, technische kenmerken 
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en interpretatie hints. Dit hoofdstuk eindigt met een discussie over de video-, audio- 
en bewegingsanalyse van een fragment dat werd geselecteerd uit mijn uitvoering 
van de 8ste cyclus van 72 Etudes Karnatiques. De resultaten laten een significant 
verschil zien qua geluid en gebaren, tussen mijn aanvankelijke benadering en mijn 
nadien ontwikkelde benadering. 
Hoofdstuk 5 bediscusseert de rol van technologie die wordt gebruikt als een 
augmented mirror in de muziekpraktijk. Na het illustreren van hoe performers in het 
verleden verschillende apparaten hebben aangewend om de efficiëntie van hun 
praktijk te verbeteren, verwijs ik naar de nieuwe geavanceerde technologieën als 
nuttige hulpmiddelen voor het monitoren van muziek uitvoeringen als artistiek 
onderzoek. Op basis van mijn ervaring leg ik uit hoe de toepassing van technologie 
een toegevoegde waarde kan hebben voor musici-onderzoekers die zich 
bezighouden met de systematische analyse van hun uitvoering.  
Hoofdstuk 6 presenteert een narratieve documentatie in de vorm van een 
retrospectieve zelf-rapportage om alle activiteiten die inherent zijn aan mijn 
artistieke praktijk te kunnen reconstrueren. Ik schets mijn betrokkenheid bij de 
gesprekken die ik had met de componist, met de musici die getraind zijn in de West-
Europese conservatorium traditie, met de kunstenaars en Indiase muziekexperts 
die hebben bijgedragen tot mijn artistieke groei. De documentatie van al mijn 
artistieke activiteiten werd verzameld via traditionele benaderingen (geschreven en 
verbale zelf-observatie en zelf-evaluatie) en via de nieuwe, met technologie 
versterkte spiegelmethode. Als getuigenis van mijn artistieke evolutie werden links 
naar mijn mediaportfolio en portfolio toegevoegd. Deze retrospectieve 
zelfrapportage volgt een triangulair samenspel tussen experiment, uitvoering en 
disseminatie. Het experimenteren bestaat uit mijn solo-oefeningen, ontmoetingen 
met de componist, de masterclasses en lessen met muzikanten en Indiase 
muziekexperts, maar ook de empirische studie die ik heb uitgevoerd om mijn 
uitvoeringspraktijk door middel van technologie in kaart te brengen. De uitvoeringen 
behelzen de solo-performances met de 72 Etudes Karnatiques en het 
multidisciplinaire project Re-Orient. De disseminatie verwijst naar mijn 
uitvoeringen, projecten, opnamen en publicaties, voordracht-recitals en 
studentenbegeleiding, alsook besprekingen met andere professionele 
onderzoekers en musici die mijn artistieke ontwikkeling hebben beïnvloed en die 
hebben bijgedragen aan de verspreiding van mijn onderzoek. Als artistieke 
productie werd mijn solo-uitvoering van de 72 Etudes Karnatiques live opgenomen 
tijdens het concert-evenement Hommage à Jacques Charpentier (Auditorium 
Francis Huster, Carcassonne 2016). Die live opname werd gepubliceerd op het 
Amerikaanse label Centaur Records in drie CD's (bijgevoegd bij dit proefschrift). 
Dit maakt deel uit van het artistieke resultaat van mijn onderzoek. Het 
multidisciplinaire project Re-Orient (de video werd gedeeltelijk gepubliceerd op 
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YouTube) bestaat uit een selectie van de 72 Etudes Karnatiques voor piano, verrijkt 
met originele Karnatische vocale improvisaties, Hindostaanse percussie-
begeleiding en Indiase dans. Deze voorstelling werd opgezet om op het podium te 
kunnen experimenteren met het proces van embodiment van Indiase muziek in een 
westerse context met een spiegelende interactie tussen de gestures van de 
muzikanten (een Karnatische zanger, twee percussionisten en ikzelf als pianist) en 
een danseres opgeleid in Indiase muziek. De visuele impact van de aanwezigheid 
van de danseres had de bedoeling om de conceptuele inhoud achter dit 
hedendaagse pianowerk van Charpentier en achter de theorie van 'embodiment' 
toegankelijker en begrijpelijker te maken, vooral voor een publiek van niet-
specialisten.  
Hoofdstuk 7 bevat de conclusie van dit proefschrift. Het onderzoeksproces, 
gebaseerd op het idee van het "spiegelen" van intentionaliteit en gesture/gebaar in 
een piano performance, wordt hier besproken in het kader van de relatie tussen 
kunst en wetenschap. De interdisciplinaire benadering toegepast op de exploratie 
van de evolutie van mijn uitvoering van de 72 Etudes Karnatiques opent een debat 
over het gebruik van empirische methoden en objectieve metingen om de validiteit, 
credibiliteit en betrouwbaarheid van het artistiek onderzoek. Het gaat verder over 
de noodzaak om subjectieve artistieke perspectieven te integreren en 
wetenschappelijke bevindingen over muziek performance analyse te 
herbevestigen. Op die manier verschaffen de beide op uitvoering gebaseerde 
analysemethodes en het gebruik van een met technologie versterkte 'mirror', zoals 
voorgesteld in mijn artistieke onderzoek, mogelijkheden om te worden verfijnd en 
uitgebreid naar andere case-studies (bijvoorbeeld de monitoring van de praktijk van 
langere muziekstukken, naar andere genres toe, met andere  uitvoerders, met 
verschillende instrumenten en ensembles). De artistieke drang om de spiegelende 
relatie tussen intentionaliteit en gesture/gebaar in mijn eigen ontwikkeling van 
embodiment van een piano performance te verkennen en te begrijpen, leidde tot 
deze baanbrekende studie. Door de combinatie van gevestigd artistiek onderzoek 
en een empirische analyse, bevorderde dit onderzoek een synergetische 
ontmoeting tussen kunst en wetenschap, met een nieuwe artistieke toepassing van 
technologie. Beide bevinden zich op de nieuwe grens voor muziek performance en 
onderzoek. 
Dutch translation by 
Guy Van Belle 
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Introduction: Approaching the 
interpretation  
of the 72 Etudes Karnatiques  
by J. Charpentier 
I have to play this evening.  
Will I have my soul at my fingertips? 
I want to reach the depths of souls...  
If I do not play well, 
 the beauty vanishes like a dream... 
How can I make sure that 
 the beauty does not flee like a dream?1 
 
Marie Trautmann Jaëll 
 Research topic and questions 
In music performance, the performer experiences a subtle interplay between 
auditory feedback and tactile sensations in interpreting a score while “feeling” the 
music (Huang et al., 2013). During a music performance, sounds are skilfully 
produced with a musical instrument that itself imposes certain movements and 
postures. When the instrument becomes a “natural extension” of the body, the 
instrumental gestures become integrated with the musician’s bodily responses to 
 
                                           
1 Jaëll Trautmann, M., Journal (unpublished), in Guichard, C. (2004). Marie Jaëll: The Magic Touch, 
Piano Music by Mind Training. Algora Publishing, United States, p. 123. 
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the music and the musician’s personal style of moving (Nijs, 2017). This results in 
an overall gestural involvement of the musician. Accordingly, gestures tend to show 
aspects of personal interpretation of music in relation to the emotional condition 
and intentionality, what Marie Trautmann Jaëll called “soul”.  
As a classical pianist, I tend to interpret the score by approaching the music as 
if it were a character. In that sense, my approach resembles that of actors who 
shape their character both by retrieving past artistic and practical experiences, 
sensations and emotional states (their “soul”), and by acting out their conscious 
decisions on the inflexion of the voice, breath, gestures and stage presence. 
 I believe that all classical musicians engaged in interpreting a score are involved 
in a similar physical and emotional commitment with music. Like actors, classical 
musicians shape the musical “character” of a music score in the phrasing, in the 
use of breath, movement and so on. All this decision-making constitutes, in a broad 
sense, the intentions of the performer. 
 Intentionality is a conscious state that has directedness - or "aboutness" - 
towards something2.This conscious state derives from a process steered by a 
condition of satisfaction, which determines the intention. However, on the basis of 
the recent developments in neurophysiology, intentionality is considered not only a 
mental activity because it refers to an action-based understanding of the world 
(Leman, 2007).  
In that sense, the performers’ intentionality (the decision-making on a 
performance) appeals to specific artistic needs that imply:  
- aesthetic concerns (what determines the intentions)  
- performative strategies (how to execute the intentions)  
- relational dimension (how to share the intentions through meaningful signs) 
This explains why performers have this strong need to establish a connection 
between their intentionality and their performance gesture, as Trautmann Jaëll 
wondered: Will I have my soul at my fingertips?3.What she called “soul” concerns, 
indeed, musicians’ intentionality, which comes from lived experiences, musical 
education, practices, specific studies and so on.  
My research wants to focus on these specific aspects of musical intentionality, 
as they are manifested through the performance gesture.  
 
                                           
2 See Searle’s general theory of intentionality (1983). 
3 Jaëll Trautmann, M., Journal (unpublished), in Guichard, C. (2004). Marie Jaëll: The Magic Touch, 
Piano Music by Mind Training. Algora Publishing, United States. 
 
 
Introduction 
  
 3 
Musical intentionality and performance gesture are an outcome of a process of 
conscious acquisition of a musical score, as determined by one’s personal artistic 
practice. Therefore, at every stage of the artistic practice decisions on the musical 
style and structure are fixed as conscious musical intentions, translated, then, into 
executive/sensorimotor strategies. The subtle interplay between intended sound 
and gestures that emerges throughout practice and performance is grounded in a 
process of embodiment through which bodily experiences become the fruitful soil 
of musical interpretation (Leman, 2007, 2016). 
In focusing on the “mirroring” relation between musical intentionality and gesture, 
I decided to study my own artistic practice by empirically exploring self-perception 
and body awareness in piano performance. I chose the 72 Etudes Karnatiques pour 
piano by the composer Jacques Charpentier (1933-2017) as the repertoire of my 
research because their intriguing musical context (a Western application of Karnatic 
modes from South India) offered me new ideas for the interpretation, the practice 
and the execution of this work. The artistic goal was to establish an original 
performance of the 72 Etudes Karnatiques and to explore new practice and 
methods useful for musicians in the challenge of interpreting and performing a 
musical score.  
Composed between 1957 and 1985, Charpentier’s 72 Etudes Karnatiques are 
inscribed in the context of contemporary classical music tradition, which comprises 
music works from middle XX century up to now4. Since this piano work consists of 
12 cycles of six etudes, which follow the 72 modes from the Karnatic Melakarta 
Ragas (the South India fixed system of 72 scales), its interpretation prompted me 
to explore the impact Karnatic music could have had on my performance practice. 
From this perspective, I wanted to study the evolution of my interpretative 
intentions, from an initial approach to a developed approach, in order to see 
whether this process is revealed in a different corporeal expression during my 
performance. 
 I started practicing and analysing the 72 Etudes Karnatiques from its 8th cycle 
because it is written in the form of Quasi Sonata. This allowed me to have an initial 
proper overview of the six etudes constituting the 8th cycle, which are linked 
together in this Quasi Sonata form. Therefore, the 8th cycle performed in 2012 
represents my initial approach to the entire piece. Since art in general is regarded 
as “a cultural practice" (Carroll, 2001) and the interpretation of a score requires 
 
                                           
4Botstein, L. (2001). Modernism. The New Grove Dictionary of Music and Musicians, second edition, 
edited by Stanley Sadie and John Tyrrell. London: Macmillan Publishers. 
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specific competences (Danuser, 1992), I decided to initiate my research by first 
investigating on the sources of the 72 Etudes Karnatiques available 5. 
 I discovered that a historical interpretative tradition of this contemporary piano 
piece seems to be missing, apart from a few recordings6. Consequently, questions 
concerning its interpretation, practice and documentation/dissemination remained 
unanswered, namely: 
- Which Indian musical elements were originally introduced in the score of the 
72 Etudes Karnatiques that I should learn as a Western performer in order 
to establish an original interpretation?  
- Would a joint practice with the composer and with Indian music experts 
“reorient” my interpretation of the 72 Etudes Karnatiques? 
- How should I monitor, document and disseminate the evolution of my artistic 
process in practicing and performing this repertoire? 
In addition to the questions related to my artistic practice and interpretation, other 
questions concerning the methodology based on self-perception and self-
evaluation in music performance practice emerged:  
- If bodily engagement in music performance is an outcome of an artistic 
practice, can gestures “mirror” aspects of the performer’s intentions? And, if 
so, can the performer’s artistic process be mapped through the lens of 
empirical studies on performance gesture?  
- In this research, how can, musical structures and intentions (score 
interpretation) be linked to performance gesture?  
- Can technology be used as a “mirroring” tool for the self-perception and self-
investigation in artistic research on music performance practice? 
 
                                           
5 Moreau, V. (1989). Jacques Charpentier, l'homme et l'œuvre, Université de Paris 4 Sorbonne. (private 
document); Charpentier, J. (1956). Introduction à l'étude des lois de la Musique de l'Inde, (private 
document)  
6 At that time, a first recording by the pianist Ann Gaels (1996) and a more recent one made by the 
pianist Michael Schäfer (2012) were available to me. 
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 Objective 
This artistic research aimed at studying the process of my interpretation and 
practice of the 72 Etudes Karnatiques by investigating the “mirroring” relation 
between intentionality and gesture of a piano performance. I planned to document 
and to empirically analyse this process by using technology to understand how my 
practice (after a joint practice with the composer and Indian music experts) could 
influence changes in my interpretation of the piece (musical intentionality) and, 
consequently, in my performance gesture.  
In this way, this artistic research contributes to the established interpretative 
tradition on contemporary music while adding new perspectives on the 
methodological approach for contemporary music performers engaged in artistic 
research.  
To sum up, the objectives of this study are:  
- contributing to the interpretation and performance of an important 
contemporary piano work, still not well-known and as of now, not often 
performed;  
- discovering new paths and methods useful for contemporary music 
performers engaged in the self-observation and self-evaluation of their 
performance practice; 
- producing new artistic outcomes consisting of my solo performance of the 
entire 72 Etudes Karnatiques, live recordings and the multidisciplinary 
project Re-Orient7 involving the presence of a Karnatic singer, two 
percussionists and a dancer trained in Indian music; 
- proposing and encouraging a dialogue between art and science by 
introducing the creative use of technology in artistic research. 
In this investigation, the objective of my artistic research is situated in the centrum 
of a number of concentric circles (recalling Maurice Cornelis Escher’s 
 
                                           
7 The term “Re-Orient” was coined here to recall the sense of “re-orientation” I pursued during my artistic 
process. The intention was not to refer to the negative perception of Orientalism in music and art as 
Western “imitations” of other musical cultures (Said, 1978); rather, it seeks to propose a positive and 
constructive fusion of western and non-western music (Indian music in this case). 
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perspectives8, see Figure 1.1), which represent the different stages of my artistic 
research process. 
Philosophical interpretation and inspiration, artistic practice and empirical 
observation are all elements of this blended art and science entanglement where 
producing through practice-based research is the leading goal. In other words, the 
aim is producing while doing research and doing research while producing. 
 
 
Figure 1.1 The artistic research process is represented by five blue concentric circles 
linked by the idea of “producing through practice-based research” (the red 
circle). 
 
 
In short, the goal of this artistic research was to investigate my artistic practice 
«…not to rediscover the eternal or the universal, but to find the conditions under 
which something new is produced (creativeness).»9. 
 
                                           
8 The Dutch graphic artist Maurice Cornelis Escher (1898 – 1972) who made mathematically inspired 
woodcuts, lithographs and mezzotints. 
9 Deleuze, G., & Parnet C. (2006). Dialogues II, new edition, trans. H. Tomlinson, B. Habberjam, and E. 
R. Albert (London: Continuum). 
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 Methodology 
One of the most problematic themes in artistic research concerns the 
methodological procedures needed to systematically elicit and scrutinize the 
different stages and developments of the artistic process (Klein, 2010). Based on 
my experience, I believe that artistic research needs a pluralistic approach, which 
comprises a balanced integration of various methodologies from different 
disciplines. 
The different stages of the artistic process are rooted in the Aristotelian terms 
(see also Coessens, Crispin, & Douglas, 2009; Dos Santos & Hentschke, 2011): 
- theoria (pure knowledge), 
- praxis (intended here as the application of knowledge which determines a 
personal artistic growth, without referring specifically to the “ethical”  
implication of the term - phronesis)  
- poiesis (creative technical skills, which implies music production - techné ).  
In designing the methodology of my artistic process, I applied an interdisciplinary 
approach, which points at an interaction between these different knowledges.  
Theory (thinking) is the necessary knowledge gathered to inform personal 
decisions (interpretation and motor strategies) on a music performance and serves 
as a reference framework for reflecting, documenting and disseminating.  
Praxis (reflecting while doing) implies all the necessary actions to build and 
develop a performance (experimenting / performing while documenting / 
disseminating).  
Poiesis (doing/production) concerns the outcomes (performance, documentation 
and dissemination) obtained by the artistic process.  
The interdisciplinary approach of my methodology is summarized in a triangular 
artistic research system (TARS, see Figure 1.2) where artistic research is placed 
in the middle of a process, which entails a synthesis, and not a hierarchy, of theory, 
practice and production.   
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The triangular configuration of my approach retraces the Hegelian idea of 
synthesis of opposites that combines different aspects while accepting their limits 
and contradictions because they are parts of an entire process10. The process of 
synthesis of opposites offered me a way to systematically shape the entanglement 
between art and science, theory and practice, mind and body. This idea of 
entanglement is borrowed from Schrödinger’s concept in quantum mechanics11. 
The quantum entanglement is a phenomenon in which the quantum state of two or 
more individual objects, spatially separated, cannot be described singularly but only 
as a part of a system where each refers to the other on having a mutual influence. 
Some studies reveal the relevance and applicability of Hegel’s dialectical method 
within the modern physical theory of quantum12. In the Hegelian triangular system, 
the Science of Logic is manifested through opposite elements, spirit-logos-nature, 
in a dynamic process of transformation where one is influenced by the other, 
reaching to a final synthesis.  
The idea of entanglement from quantum mechanics and the concept of Hegelian 
synthesis of opposites inspired my triangular artistic research system (TARS). This 
system is based on a dynamical relation between theory, practice and production, 
synthesized within the artistic research. The artistic process is thus identified in this 
passage from theory, to practice, to production.   
These are the premises of my interdisciplinary approach which enabled me to 
move from one field to the other as parts of my entire artistic research process:  
- theory is envisioned in the fields of systematic musicology, embodied 
cognition and music analysis;  
- practice comprises the actions of experimenting, performing while 
documenting and disseminating, approached through both qualitative and 
quantitative methods;  
- production (outcomes) concerns performance, documentation and 
dissemination of my research by solo performances, artistic projects (Re-
Orient), publications (articles and CDs), lectures and live recordings.  
 
                                           
10 Hannula, M., Suoranta, J., & Vaden, T. (2005). Artistic research: theories, methods and practices. 
Published by Academy of Fine Am, Helsinki, Finland and University of Gothenburg / ArtMonitor, 
Gothenburg, Sweden, p.153. 
11 Kumar, M. (2017). Quantum, Mondadori. 
12 Williamson, R. (2009). Hegel Among the Quantum Physicists, in International Journal of Žižek 
Studies 3 (1).  
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Figure 1.2 TARS. 
In the triangular artistic research system, artistic research is placed in the 
middle as a synthesis (see the blue arrows) of the interplay between theory, 
practice and production, which are manifestations of the entire artistic 
process (see the red arrows). Practice and production furnish the concrete 
territory of experiences where theoretical concepts are applied. Vice versa, 
theory concerns the knowledge and the strategies for reflecting, 
documenting and disseminating the research through practice and 
production. A mutual influence happens also between practice and 
production because practice is finalized to production and production is used 
as a feedback for practice. All these three domains share a common 
objective of documenting and disseminating the artistic process as an artistic 
research.  
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 Theory 
Within the artistic research context, theory may assume different perspectives 
regarding practice (Borgdorff, 2012): 
- instrumental to describe the artistic practice  
- interpretative to reflect on the artistic practice 
- performative to address the artistic practice  
- immanent to be within the artistic practice  
The theoretical approach, therefore, constitutes the knowledge on artistic practice, 
and, conversely, artistic practice reflects the theoretical approaches. Ultimately, 
artistic research can be identified in a fusion of the artistic practice and the 
theoretically informed approach13.  
In light of this framework, the theoretical part of my doctoral investigation seeks 
to retrace an Indian music retrospective as a body of knowledge (theoria), needed 
to analyse and interpret the score. In interpreting or re-interpreting a composition, 
interpreters bring their personal “effective history” (Gadamer, 1960) based on a 
fusion of different theoretical and experiential horizons. To achieve a correct 
interpretation, performers need to define and refine specific knowledge and skills 
inherent to the text (score) and the context (style) (see Kivy, 1995; Danuser, 1996; 
Dreyfus, 2007).  
These premises led me to apply the interdisciplinary approach from systematic 
musicology by referring to different theories and disciplines, in particular to music 
analysis and the theories on embodied music cognition (Leman, 2007, 2016).  
The above theoretical framework constitutes the base of my artistic research. On 
one side the study of Indian music served to build my interpretation and 
performance of the 72 Etudes Karnatiques. On the other side, the theories of 
systematic musicology and embodied music cognition gave me the keys to explore 
my performance practice of Charpentier’s piano etudes in light of the mirroring 
relation between intentionality and gesture. This theoretical part of my research 
also contributed to conceptually shape the artistic project Re-Orient, which was 
conceived to show and share on stage (social dimension) the process of 
embodiment through the gestural interaction between the musicians and a dancer, 
as happens in Indian music performances14. 
 
                                           
13 Busch, K. (2009). Artistic Research and the Poetics of Knowledge. In Art Research, 2(2), pp.1-7. 
Retrieved from http://www.artandresearch.org.uk/v2n2/busch.html  
14 Krishna, A. (2013). Southern Music. The Karnatik Story. HarperCollins Pusblisher, pp.224-225. 
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 Practice: piano practicing, joint practice and empirical 
studies 
The theoretical framework of my investigation (theoria) was integrated with my 
performative experiences (praxis). My practice entailed both solo performances 
and a joint practice with the composer himself and with some Indian music experts. 
The latter constitute the Re-Orient project group: Ayla Joncheere, a dancer trained 
in Indian music and a post-doctoral researcher at the Department of Indian 
Languages and Cultures at the University of Ghent; Sandeep Kalathimekkad, a 
Karnatic singer; Francesco Magarò and Carlo Strazzante, percussionists trained in 
Indian music15.  
Given the lack of literature available on the 72 Etudes Karnatiques, lessons, 
discussions and interviews with the composer and with Indian music experts were 
direct sources of information for my artistic practice16. A joint performance practice 
in Indian music helped to facilitate refinement of all the interpretative information 
collected through my musicological research (theoria).  
To describe and analyse the development of my artistic process, I applied a 
phenomenological/qualitative approach (Bowman, 1998) to philosophically explain 
the essence and understand the meaning of my interpretation. To support this 
qualitative analysis, I also decided to integrate an empirical/quantitative approach 
by using technology in an experiment format. This experimental approach enabled 
me to make my subjective intuitions on my performance practice more explicit. 
Conversely, my perspective as a performer served to interpret the objective data 
provided by technology in light of my interpretation of the score.  
Previous studies based on mere empirical observations of a piano performance 
are mostly conducted by musicologists in a laboratory and with performers who 
operate as participants in the experiments (Alon, Athistos, Yuan, & Sclaroff, 2009; 
Huang & Fu, 2009; Field, Gordon, Peterson, Robinson, Stahovich, & Alvarado 
2009; Furuya & Altenmüller, 2013; Buck, MacRitchie, & Bailey, 2013; Jakubowski, 
Eerola, Alborno, Volpe, Camurri, & Clayton, 2017).  
By contrast, I conceived at IPEM a performative experiment to be carried out by 
myself (both as the performer and the researcher) in an ecological environment of 
a concert hall and on a grand piano17. 
 
                                           
15 From here on, I will refer to them as “the dancer”, “the singer” , “the percussionists” of the project. 
16 See appendix A.1 and  the media portfolio: https://giusycaruso.wordpress.com/indian-inspired/   
17 At that time (2015), the IPEM Laboratory did not present a good ecological and viable natural 
environment for a piano performance experiment. 
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The performative experiment consisted of motion capturing, and audio and video 
recordings18. First, I performed the entire 8th cycle from the 72 Etudes Karnatiques, 
which had been my first approach to the Charpentier’s piece. Then, I explored in 
retrospective the evolution of my performance practice in the form of lecture-recital 
while performing some passages. I explained the changes in my “developed 
performance” (2015) - after my joint practice with the composer and Indian music 
experts - in respect to my “initial performance” (2012). For the lecture-recital, I 
applied the thinking-aloud protocol (Van den Haak & De Jong, 2003), which helped 
me to spontaneously express the motivations of my interpretative decisions 
(intentions) and to explain the gestural changes I intuitively felt in both my 
performances19.  
The procedure of this experiment followed the co-developed performer-based 
analysis method (Caruso, Coorevits, Nijs, & Leman, 2016; see chapter 3). This 
methodology assists contemporary musicians-researcher in understanding and 
describing their artistic processes through a mixed qualitative and quantitative 
approach. In this way, musicians-researcher can benefit from an alternative method 
to the traditional self-observation based on phenomenological subjective 
reflections.  
As a performer, I found in the quantitative measurements of sounds and gestures 
(bottom-up approach) useful references to reinforce my own qualitative 
observations and reflections on my artistic practice (top-down approach).  
The combination of subjective and objective perspectives, mediated by 
technology as a “mirroring” tool for self-observation, permitted me to systematically 
map in retrospective the evolution and transformations of my performance in terms 
of gestures and sound. In designing this approach, I was inspired by the pioneering 
work of the pianist Marie Trautmann Jaëll20, who was one of the first musicians to 
carry out a scientific study on gestures and intentionality in the history of piano 
performance21. Moreover, the idea of the “mirroring” practice was supported by the 
teachings of Claudio Arrau, who describes how he often performed in front of a 
mirror, or even in front of a camera to improve and be conscious of his piano 
technique22. 
 
                                           
18 See appendix A.4. A video reportage of the experiment is available on my YouTube channel at this 
link: https://www.youtube.com/watch?v=tOmF4YeBgvY 
19 See the verbatim in appendix A.5. 
20 Guichard, C. (2004). Marie Jaëll: The Magic Touch. Piano Music by Mind Training. Algora Publishing, 
United States. 
21 Caruso, G. (2016). La femme au toucher ineffable : la pianiste, pédagogue et chercheuse Marie 
Trautmann, épouse Jaëll. In Cahiers internationaux de symbolisme, (C. LEJEUNE, Ed.)143-144-145 
(Genre), pp.27–42. 
22 Von Arx, V. A. (2014). Piano Lessons with Claudio Arrau: A Guide to His Philosophy and Techniques. 
New York: Oxford University Press. 
Introduction 
  
 13 
The performance approaches of both these pianists suggested to me an 
experimental pathway that combines the artistic and the scientific domains and led 
me to this application of technology as a “mirroring” tool for monitoring one’s own 
performance practice. 
 Production 
My research includes the production of artistic outcomes (such as my solo 
performances and the multidisciplinary project Re-Orient), lectures and published 
articles over a period of 5 years (2012-2017). 
The program of my solo performances consisted of my interpretation of a 
selection from the 72 Etudes Karnatiques and, ultimately, the performance and live 
recording of the entire three-hour work published by the label Centaur Records 
(USA).  
The multidisciplinary performance project Re-Orient was based on the 
performance of a selection from the 72 Etudes Karnatiques. This performance was 
accompanied by vocal improvisations, south Indian percussions (such as khanjira, 
udu, tabla, ghungroo, saggat etc.) and a dance choreography23. The goal of this 
project was to experiment with a performance practice of Indian music24 (Karnatic 
and Hindustani)25 in order to grasp the composer’s “authentic” interpretative 
approach (Kivy, 1995) of the entire 72 Etudes Karnatiques.  
With the Re-Orient project, I also wanted to explore and to experiment with new 
directions and attractive formats in performing contemporary music for a non-expert 
audience.  
 
                                           
23 Brief examples of the performance are available on my media-portfolio: 
https://giusycaruso.wordpress.com/re-orientproject/  
24 Narayan, R. & Sorrell, N. (1980). Indian Music in Performance: A Practical Introduction. Publisher, 
Manchester University Press. 
25 The musical analysis of the 72 Etudes Karnatiques revealed an influence of both Indian music 
traditions: Karnatic in the scales and Hindustani in the rhythms. 
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 Outcomes and further investigations 
The outcomes of my research can be summarised as follow:  
 
1. a historical and musicological analysis regarding the influence of Indian 
heritage in the contemporary French repertoire for piano from Olivier 
Meassiaen to Jacques Charpentier in order to refine my own performance of 
the 72 Etudes Karnatiques; 
2. knowledge useful for other pianists engaged in the interpretation and 
practice of this fairly unknown piece, contributing, thereby, to enrich its 
performance tradition; 
3. a methodology (performer-assistive method that could be extended to 
different instruments, styles or genres) useful for contemporary musicians 
and researchers engaged in artistic research on music performance practice;  
4. artistic production: a) my final interpretation of the entire 72 Etudes 
Karnatiques (Carcassonne, 26 November 2016) in the presence of the late 
composer  recorded live and published on 3 CDs by the Centaur Records; 
b) the multidisciplinary project Re-Orient aimed to stage my artistic process 
based on an interplay between Western and Indian music. 
 
To sum up, this study wanted to trace a pathway of practicing while researching 
that may inspire other musicians in their practice-based research. Other possible 
investigations could complement my pioneering approach: e.g. the co-developed 
performer-based analysis method could be expanded to longer pieces of music, to 
different instruments or ensembles and could be used to better investigate the 
interaction and the entrainment between performers (including musicians and 
dancers). In the future, the integration of midi recordings for the analysis of sound 
could be included as complementary data to generate accurate results concerning 
sound and touch related to intentionality and gesture.  
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 Outline 
This doctoral dissertation presents and discusses my performance practice of the 
72 Etudes Karnatiques by Jacques Charpentier from both an artistic and empirical 
perspective with a particular focus on the “mirroring” relation between intentionality 
and gesture of a piano performance. Chapters 2 and 3 consist of two published 
articles and chapter 4 is under submission. These are the outcomes of my 
reflections and experimentations on my artistic practice.  
Chapter 2 concerns a historical and musicological overview of the Indian music 
influence on the French contemporary piano repertoire, particularly in the piano 
compositions of Olivier Messiaen and his pupil Jacques Charpentier. This part of 
my research work provides the musicological basis for the interpretation and 
performance of the 72 Etudes Karnatiques. Olivier Messiaen was an inevitable 
reference to retrace the development in Charpentier’s piano works (his pupil) and 
to outline the evolution of the French contemporary piano compositions linked to 
Indian music. This chapter is the result of my research on the existent literature and 
my practical collaboration with the composer and with Indian music experts. Indian 
music theory served primarily to give me a key with which to deliberately interpret, 
understand and perform some musical passages of the 72 Etudes Karnatiques.  
Chapter 3 explains the theoretical framework and the methodology conceived 
for the analysis of my music performance practice, referring specifically to the issue 
of gestures in contemporary music. In this chapter, my case study is presented 
alongside a case study from Coorevits designed to introduce a method to assist 
music performers in describing their artistic process. The first study illustrates the 
performer-inspired method, a case of music performance analysis that implies an 
interplay between researcher, composer and performer (Coorevits, Moelants, 
Östersjö, & Gorton, 2016). The second study, related to the experimentation on my 
artistic practice, presents the performer-based analysis method that compares self-
analysis (made by myself as a musician-researcher) and empirical measurements. 
This chapter provides also a theoretical framework, which entails the theory of 
enactment and embodiment (Leman, 2016) and the concept of performance space-
frame (Merleau Ponty, 1962; Bourgeau, 2006; Jensenius, 2007).  
Chapter 4 outlines in detail the procedures and the results of my performative 
experiment by referring to the performer-based analysis method, which integrates 
the artistic practice (music interpretation and the enactment and embodiment 
processes) and empirical measurements. The video, audio and motion capture 
recordings of my performance of the 8th cycle from the 72 Etudes Karnatiques 
constitute the data analysed to detect the effective developments and changes in 
my gestures related to my musical intentions from my initial interpretation to my 
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developed interpretation resulting from my informed artistic practice. This chapter 
describes my artistic process, systematized through a performance model and a 
score annotation, and outlines the protocol of my experiment conducted in a 
spontaneous performance condition in the Miry concert hall at the Royal 
Conservatory of Ghent (2015). The analysis of the data entails a creative 
application of technology as a mirror to examine one fragment from the piece 
recorded in the experiment. The “technology-enhanced mirror” generated a meta-
perspective for the analysis of my performance, which supported me in eliciting the 
transformation of my interpretation and gestural approach to the instrument (Nijs, 
2017).  
Chapter 5 exposes and discusses in detail the technology-enhanced mirror 
implemented in my artistic research. A historical overview shows how performers 
have applied different means to improve their performance practice. Following the 
same approach, this research wants to propose the use of modern technologies as 
a tool for the self-observation of music performance practice in artistic research.  
Chapter 6 reconstructs in the form of a retrospective self-report the development 
of my artistic practice from my initial approach to my developed approach. My 
artistic process included the act of experimenting, performing and disseminating. 
Experimenting consisted of my solo practicing, meetings with the composer, 
lessons with musicians trained in the West-European conservatory tradition and 
Indian music experts, as well as the empirical study for monitoring my performance 
practice with the implementation of technology. Performing entailed my solo 
performances and the multidisciplinary project Re-Orient, which wanted to 
represent on stage my process of embodiment of Indian music. Disseminating 
referred to my conference presentations, lecture-recitals, students’ guidance and 
interactions with other professional researchers and musicians who inspired and 
affected my artistic process and contributed to spread my research. 
Chapter 7 constitutes the discussion and conclusion of this doctoral dissertation. 
In this final part, I problematize my research process focussing on my mixed 
methodology, which combines art and science. I also dedicated a reflection on the 
bi-directionality of artistic research and practice (from artistic practice to artistic 
research and vice versa from artistic research to artistic practice). In light of the 
artistic approach proposed here, the entanglement of art and science and the 
application of the “technology-enhanced mirror” contributed to open up new 
frontiers for the analysis of music performance practice in the context of artistic 
research. My doctoral dissertation is complemented by a series of appendices that 
document all my artistic activities including my portfolio and media-portfolio26. My 
 
                                           
26 See the portfolio in appendix A.6. 
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live recording at Carcassonne, published in a box of three CDs by the Centaur 
Records, is attached as a part of the artistic outcomes of my research. The structure 
of my doctoral dissertation is synthesized in Figure 1. 3.  
 
 
 
Figure 1.3 Structure of the chapters. 
The topic and research questions of my artistic research are outlined in 
Chapter 1 (introduction) where a conjunction of art and science is 
proposed. The yellow path on the left represents the artistic approach 
(interpretation and practice) and the blue path on the right represents the 
scientific approach (self-observation and evaluation through a mirroring 
process). Following the triangular artistic system (see TARS, Figure 1.2), 
theory, exposed in Chapter 2 (music analysis) and in Chapter 3 (theoretical 
framework and methodology) converge into practice, Chapter 4 (empirical 
study) where methodology and artistic process are the themes of a detailed 
discussion in Chapter 5 and Chapter 6 (phases of experimenting, 
performing and disseminating). The conclusion in Chapter 7 shows the 
outcomes and outlooks of my artistic research conducted on the basis of 
an entanglement of art and science. 
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The Indian music heritage in  
Olivier Messiaen and Jacques Charpentier’s 
piano works 
Abstract1 
The Indian music heritage constitutes a strong source of inspiration for western 
modern contemporary composers who want to expand their composing technique 
by fusing the Western and Eastern musical horizons. This study explores the 
influence Indian music had over two French composers with a kinship for being 
teacher and pupil: Olivier Messiaen (1908-1992) and Jacques Charpentier (1933-
2017). The aim is to point out which are specifically the philosophy, aesthetics and 
musical structures both composers extrapolated from Indian music tradition and 
elaborated in their piano compositions. A musical analysis is conducted to retrace 
how Indian ragas and talas contributed to the development of Messiaen and 
Charpentier’s conception of melody, harmony, rhythm, musical form and timbre. 
The Indian music retrospective retraced in this analysis is a useful knowledge for 
an original interpretation and performance of this French contemporary piano 
reportoire, especially the 72 Etudes Karnatiques by Charpentier, which is a fairly 
unknown piano piece. 
 
                                           
1 This chapter presents a we-form because it consists of a paper originally published in French: Caruso, 
G. & Leman, M. (2015). Le patrimoine musical indien dans le répertoire pour piano d'Olivier Messiaen 
et de Jacques Charpentier. In Cahiers internationaux de symbolisme, (C. LEJEUNE, Ed.) 140-142 
(Patrimoines), 23–56. 
My main contribution was in providing the content and in writing the paper. 
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 Introduction 
In his article, The East in the West (1946), John Cage underlined how Western 
composers have increased their interest in the Oriental classical philosophy and 
music as an aesthetic perspective able to renew their compositions2. This 
phenomenon goes back to the end of the XIX century when the interest in music 
from far-off lands emerged especially in Paris, which became the capital for music 
and art during the Exposition Universelle in 1889. Cultural customs from diverse 
traditions converged in this event and, therefore, Western artists and composers 
experienced, probably for the first time, a tangible encounter with cultural 
inheritances alternative to their Western one. Among the curious visitors there was 
Claude Debussy, who first heard the gamelan music performed by a Javanese 
ensemble. This concrete impact with a non-western music tradition induced 
Debussy to overcome the common Western post-romantic style and to experiment 
new possible sonorities and timbres. Thus, exotic scales quite unusual for the 
Western composition of the time (like the pentatonic and the hexatonic scales) were 
copiously introduced in his works. Debussy’s attraction to the Oriental cultural 
heritage is clearly retraced in his harmonic modal approach and in his research on 
timbre as “colour” of sound. His works, especially Pelléas et Mélisande, played a 
strong role on one of the major XX century French composer, Olivier Messiaen3. 
Differently from Debussy, Olivier Messiaen’s research moved from a mere 
exoticism and an ideal Oriental music inspiration to a concrete use of the Indian 
rhythmical structures in Western composition. Later on, Jacques Charpentier, his 
pupil, developed this hybrid approach by applying in his works the South Indian 
Karnatic modes he learned during his stay in India.  
The impact of the Oriental music heritage, especially Indian music, in the French 
XX century musical context opens up questions concerning the interpretation of the 
Indian rhythms and modes in Messiaen and Charpentier’s piano works: 
- Which are the Indian aesthetic and philosophical aspects absorbed by 
Messiaen and Charpentier that influenced their compositions?  
- Which are the specific rhythmic and melodic Indian patterns both composers 
used in their Western musical language? 
- How do the composers manipulate the original Indian musical structures?  
 
                                           
2 Cage, J. (1946) East in the West. In Asian Music, Vol. 1, N. 1 (Winter, 1968-1969), Published by: 
University of Texas Press, pp. 15-18. 
3 Sherlaw, R. J. (1975). Messiaen. JM DENT & SONS LT, London, p.10. 
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- How much did the Indian music heritage contribute to the evolution of 
Messiaen and Charpentier’s piano works? 
The actual state-of-the-art of this specific issue comprises mainly essays on 
popular music, rock and jazz4. The primary sources of our investigation are 
Messiaen’s theoretical treatises, Technique de mon langage musical (1944) and 
Traité de Rythme, de Couleur, et d'Ornithologie (1949-1992), and Charpentier’s 
music philosophy thesis, Introduction à l’étude des lois de la Musique de l’Inde 
(1956) and personal interviews5. 
This study furnishes useful perspectives for the interpretation and performance 
of this French contemporary piano reportoire, especially the 72 Etudes Karnatiques 
by Charpentier, which is a fairly unknown piano piece. 
 Indian music heritage in Olivier Messiaen’s 
 concept of musical time 
Olivier Messiaen’s piano works present musical aspects taken from Western 
modern music (especially Debussy), avant-garde and Indian music6. His interest 
for the ancient Greek rhythms and the exotic cultures is strengthened even more 
when he completed his studies in composition under Maurice Emmanuel at the 
Paris Conservatoire. In 1936, Messiaen joins the composers Jolivet, Daniel-Lésur 
and Baudrier and forms La Jeune France whose function was to restore to music a 
more human and spiritual quality. During the Second World War, when he was 
taken prisoner at Gorlitz camp, in Silesia, Messiaen writes and performs the famous 
chamber music work for piano and strings Quatuor pour la Fin du Temps (1940). 
After his repatriation, in 1942, he is appointed Professor of Harmony at the Paris 
Conservatoire and, from then on, there ensued his most important formative years 
for composing. He meets the pianist Yvonne Loriod, his student and second wife, 
who prompts him to write his major works for piano.  
 
                                           
4 Consult: Farrell, G. (1997). Indian Music and the West. Oxford University Press: Oxford; Lavezzoli, P. 
(2006). The dawn of Indian music in the West: Bhairavi. Continuum International Publishing Group; 
Rowell, L. (2000). Scale and Mode in the Music of the Early Tamils of South India. In Music Theory 
Spectrum Vol. 22, No. 2 p. 135-156, University California Press. 
5 See appendix A.1 and media-portfolio https://giusycaruso.wordpress.com/indian-inspired/ 
6 Sherlaw, R. J. (1975).Messiaen. JM DENT & SONS LT, London, p.10. 
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Olivier Messiaen has the first impact with Indian music by consulting the 
Encyclopédie de la Musique (1931) by Lavignac where the Indian rhythmic system, 
called deçî-tâlas, was reproduced in Western notation7. Although Messiaen had 
never been in India, he discovers the cosmic and religious symbolic conceptions 
contained in each deçî-tâlas by the translations from Sanskrit made by a Hindu 
friend8. The deçî-tâlas - literally regional (deçî) rhythm (tâlas) – constitute of a table 
of 120 rhythmical patterns from the Hindustani North India tradition, as stated in the 
thirteenth century treatise Samgîta-ratnâkara by the Indian musician 
Sharngadeva9. In India, the conception of rhythm (tāla) is not a succession of 
regular isochronous beats like in the West. Tāla is a rhythmic cycle that consists of 
a fixed number of beats (matras). Each beat is defined by a combination of 
rhythmical sections growing into fixed patterns10. The most unfamiliar aspect of tāla 
to the Western ear is that the end of one cycle comes not on its last beat, but on 
the first beat of the following one in order to have a continuous endless overlapping. 
This peculiar absence of a metric definition in the Indian rhythmical structures led 
Messiaen to consider the tala system as a possible symbolic incarnation of his ideal 
of eternity in musical time11. For this reason, Messiaen deepens the Indian system 
in order to apply some of its rhythms in his Western composition.  
Messiaen himself clearly explains in his first theoretical treatise, Technique de 
mon langage musical (1944), how much the Indian rhythms generated a strong 
creative propulsion in his composing process he called le charme de 
l’impossibilité12. In his composition, he mainly uses an elaboration of the 
râgavardhana  tala taken from the 120 deçî-tâlas list13 (see Figure 2.4). 
 
                                           
7 ibid. The list of the 120 deçî-tâlas is provided in appendix A.2. 
8 Samuel, C. (1986). Olivier Messiaen: Musique et couleur. English translation by E. T. Glasow, 1994, 
Amadeus Press, Portland U. S. A, p.77. 
9 Sherlaw, R. J. (1975). Messiaen. JM DENT & SONS LT, London, p.10. The table is provided in 
appendix A.2. 
10 Perinu, R. (1982). La Musica Indiana. Zanibon, Milano, p.120. 
11 Tournemire, C. (2008). Messiaen as Improviser. In Dutch Journal of music theory. Vol. 13, N.2, 129. 
12 Caruso, G. (2006). Aspects and features of Western and Indian cultures in Olivier Messiaen’s 
conception of music. In Seminarium Stowarzyszenia De Musica, pp.2-3;  
http://seminarium.demusica.w.interia.pl/435/ 
13 Messiaen, O. (1944). Technique de mon langage musical. Italian translation by L. Ronchetti, 1999, 
Leduc, Paris, p. 9. See the deçî-tâlas list in appendix A.2. 
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Figure 2.4 The original râgavardhana structure and the elaboration (augmentation) made 
by Olivier Messiaen. 
 
 
Messiaen focuses on the mirror-structure of the râgavardhana rhythm to 
introduce the concept of palindrome-rhythms, or un-retrograde, due to its peculiarity 
of being read both backward and forward. Not having a well-defined starting or 
ending point, this rhythm embodies for Messiaen the symbol of eternity14. Fostered 
to deeply approach the Indian conception of rhythmic irregularities, Messiaen 
experiments new models of duration by implementing the Western conception of 
inversion form and transformation to the above Indian rhythmical pattern15 (see 
Figure 2.5):  
 
a                                                            b 
                                                           
Figure 2.5 Messiaen’s inversion (a) and transformation (b) of the râgavardhana 
rhythm. 
 
Successively, Messiaen enforces his conception of irregularity in rhythm by 
focusing also on the Greek meter and by creating his personal valeur ajoutée theory 
based on the principle of addition or interpolation of short values like a note, a 
dotted note or a rest to a regular rhythm16 (see Figure 2.6). 
 
                                           
14 ibid. p.17. 
15 ibid. pp.9-10. 
16 ibid.p.17. 
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              1                                           2                                   3                         
 
Figure 2.6 Examples of Messiaen’s valeur ajoutée theory based on the principle of 
addition or interpolation of (1) a note, (2) a rest and (3) a dotted note to a 
regular rhythm. 
 
He applies the râgavardhana rhythm in his original and modified version (see 
Figure 2.7), followed by the candrahala and lakskmica, in the fifth piano piece, 
Regards du Fils sur le Fils, from the cyclic piano work Vingt Regards sur L’Enfant 
Jésus (1944) (Ed. Durand Salabert).  
 
Figure 2.7 An example of the râgavardhana rhythm from Regards du Fils sur le Fils 
(1944) (Ed. Durand Salabert). 
This piano work, divided into twenty movements, is a meditation on the childhood 
of Jesus. Messiaen applies musical themes as recurrent leitmotivs, such as the 
“Theme of God”, the “Theme of the Star and of the Cross”, the “Theme of Mystical 
Love”, the “Theme of Chords”, the “Theme of Oriental Dance and Plainsong”, the 
“Theme of Joy”. These themes are easily recognizable when they occur because 
they are based on the Indian tala mentioned above. While discussing on melody in 
Chapter VIII of his Technique, Messiaen refers to be fascinated also by the “refined” 
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melodic lines taken from the Indian raga17 other than from the Western folk songs 
and the Gregorian chant.  
In the Indian music practice, each raga - the melodic structure - evokes to the 
listener a particular aesthetic reaction or feeling they call rasa.18 During an Indian 
performance, musicians choose to play one raga and improvise around it to evoke 
a particular rasa reaction or feeling to the listener. The relationship between music 
(raga) and feelings, seasons, time etc. has social and religious implications. This 
link between raga and rasa is the most important transcendent purpose Indian 
music theory perceives in relation to the ancient Vedic cosmology.  
Messiaen, in his Conversation with Claude Samuel (1986), declares to be 
strongly attracted by the mystery and the magic symbolic and philosophical 
meaning of the Hindu rhythms and melody although he has never felt to convert to 
Buddhism, Hinduism or Shaivism19. Undoubtedly, Messiaen grasps symbolic 
meanings of music from the Indian metaphysics and aesthetic theory concerning 
the essence of ragas, while remaining devotee to his unfaltering catholic faith. 
Drawing his inspiration from the catholic doctrine, he considered music a means to 
bring the listeners into a spiritual dimension. Messiaen transposes these 
philosophical ideas into his compositions by evoking static atmospheres which are 
consequences of the parallel movement of melody and chords with sudden tonal 
changes without modulation20. This composing procedure creates a static harmonic 
impression which John Cage considers as a clear Oriental music recall21.  
In Les visions de l’Amen (1943) for two pianos, Messiaen wants to transmit in 
music a complete interpretation of the concept of Amen as the total submission of 
 
                                           
17 Perinu, R. (1982). La Musica Indiana. Zanibon, Milano, p. 48. Actually, the raga is not a simple melodic 
line but it contains a symbolic meaning. Its essence is the expression of emotions, feelings, metaphysical 
ideas as well as the seasons, the weather or the time of the day. In fact, the word raga comes from the 
Sanskrit ranj, meaning “colouring”; and the term “colour” in Hinduism stands for the reaction of the soul 
to emotions. 
18 ibid. p.181. In the Vedic cosmology, Music is considered the immediate and direct expression of the 
unspeakable primordial Sound -Verb (Logos) which is the creative energy (shabda, nâda) that vibrates 
in the universe from the very beginning of time in the mantra sound OM-AUM. This sound comprises all 
the harmonics and it is the first perceptible expression of the divine being (Braham) whom all living 
beings are a part of. The very essence of the divine being (in a pure pantheistic sense) is manifested in 
music, as well as in poetry (chant). 
19 Samuel, C. (1986). Olivier Messiaen: Musique et couleur. English translation by E. T. Glasow, 1994, 
Amadeus Press, Portland U. S. A, p.78. 
20 Caruso, G. (2006). Aspects and features of Western and Indian cultures in Olivier Messiaen’s 
conception of music. In Seminarium Stowarzyszenia De Musica, p. 9;  
http://seminarium.demusica.w.interia.pl/435/ 
21 Cage, J. (1946). East in the West. In Asian Music, Vol. 1, N. 1 (Winter, 1968-1969), Published by: 
University of Texas Press, p.17. 
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all the living creatures to God22. This piece does not present structural links to Indian 
Music but the static proceeding it follows recalls Oriental spiritual moods. Messiaen 
introduces the theme of Creation (Genesis) by adopting long vibrating chords to 
achieve a solemn symbolic meaning and to confer a meditative and religious 
atmosphere.  
Messiaen manifests a stronger Indian music heritage, instead, in his piano work 
for Orchestra and Onde Martenot, Turangalîla Symphonie. Composed between 
1946 and 1948 under commission of Serge Koussevitzky for the Boston Symphony 
Orchestra, the Turangalila Symphonie is one of the symphonic masterpieces of the 
twentieth century. The word Turangalîla comes from Sanskrit and combines the 
word Turanga (time/movement/rhythm that flows like the gallop of horses) to the 
word Lila (game of the divine cosmos). The Turangalîla acts out the concepts of life 
and death (creation, destruction, reconstruction). It is divided into ten movements 
and has four cyclical themes that run throughout the entire piece. Four cyclical 
themes recur in the ten movements of the Symphony: the theme of the statue, the 
theme of the flower, the theme of love, the theme of agreements. The Prelude – 
Introduction - presents four rhythmic pedals two of which were taken from the 
Indian rhythms Lackskmîca (4 times) combined with râgavardhana. In the 
movement called Chant d'Amour 1, the initial tala is transformed with the 
subsequent addition of values in which the value 7 and 17 are again determinant. 
The theme of love is in ternary form and is performed by the strings along with the 
Ondes Martenot, while the piano accompanies with melodies taken from 
Messiaen’s birdsong. In Jardin du sommeil d'Amour, there are talas rhythms in 
percussion, celesta and glockenspiel23. In Turangalîla 1 - 2 - 3 the theme of death 
is represented by important rhythmical structures made by percussive sounds.  
Such examples taken from the above mentioned piano works by Messiean show 
how Indian music elements are determinant in his composing technique. Messiaen 
creates an original mélange between Western and Indian music structures by 
extrapolating and elaborating original rhythmical structures from the deçî-tâlas 
written in Western notation. His hybrid approach to the composing process 
becomes a reference also to the younger generation of composers, like Jacques 
Charpentier.  
 
                                           
22 See his notes in Les visions de l’Amen (1943), Edition Durand Salabert. 
23 The un-retrograde rhythm has the same structure whether it is read starting from right or left. 
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 Indian music and Messiaen’s heritage in 
Jacques Charpentier’s 72 Etudes Karnatiques 
pour piano 
Jacques Charpentier spends two years in India (1953-1954) working as a classic 
pianist at the Grand Hotel of Calcutta24. In the meantime, he comes in touch with 
Indian music beginning a correspondence with Alain Daniélou (1907-1994), the 
famous Indian scholar and musicologist, who gave him valuable advices. It was the 
early 1955 when the young composer, just back from his stay in Calcutta, is 
admitted to the Conservatory of Paris in the composition course by Tony Aubin as 
well as in the philosophy of music and musical analysis courses by Olivier 
Messiaen. At the end of his studies at the Conservatory, Charpentier receives the 
first Prize Philosophie de la musique for his thesis Introduction à l’étude des lois de 
la Musique de l’Inde (1956) and the first prize for his composition Symphonie brève 
pour cordes (1958). He becomes also choirmaster and organist at La Chapelle St-
Benoît d’Issy-les-Moulineaux while continuing studying organ with Marcel Dupré 
(1886 – 1971). From July 1966, Charpentier holds diverse official positions. 
Introduced by Marcel Landowski and Olivier Messiaen, he is appointed by André 
Malraux, Minister of Cultural Affairs of the time, as Principal Inspector for Music, in 
particular for music education. In 1975, he is named General Inspector of Music by 
the Minister Michel Guy.  Then, in 1979, introduced by Isabelle du Saillant, member 
of the Ministerial Cabinet, Charpentier becomes Director of Music, Art and Dance. 
Among his official posts, Jacques Charpentier refuses all except the engagement 
as organist and he continues composing. In October 1981, he leaves the Ministry 
of Culture and in 1989, he takes the positions as professor of orchestration and 
instrumentation and as professor of composition and musical civilizations at the 
National Conservatory of Paris. Between April 1957 and January 1985, Charpentier 
composes his extraordinary three-hour long work, 72 Etudes for piano, based on 
the Karnatic Indian modes. His composing style is influenced by a mixed musical 
background acquired from his own studies in India and from Messiaen’s teachings. 
While Messiaen implements structurally in his compositions mostly the Indian cyclic 
rhythms discovered in the Encyclopédie de la Musique (1931) by Lavignac, 
 
                                           
24 Most of the information on Charpentier comes from my personal discussions with the composers and 
private documents. See the interview in appendix A.1 and on the media-portfolio 
 https://giusycaruso.wordpress.com/indian-inspired/ 
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Charpentier introduces the scales from South India, called Karnatic, he learned 
directly during his stay in India 25. Charpentier has never thought to use Indian 
materials as mere exotic recalls or sound colours; on the contrary, he finds in the 
Indian music theory an unlimited source of musical creativeness26. He declares to 
have turned his attention to Indian Music in reaction to the XX century Western 
aesthetic directions (like the atonal theory and serialism) he considered stagnated. 
In his thesis, Introduction à l’étude des lois de la Musique de l’Inde, he writes: 
 
« India gives us one of the most amazing musical theories of all times»27. 
 
His aim is to find a systematic way, alternative to atonalism, to handle the 12 notes 
of the chromatic Western scale. Therefore, he dedicates his major piano work to 
the Karnatic modes extrapolated from an existent scheme of scales written in 
Western notation (see Figure 2. 8)28.   
 
                                           
25 As Harold S. Power underlined in his book An Historical and Comparative Approach to the 
Classification of ragas - University of California, Los Angeles, Institute of Musicology, Selected Reports, 
Vol. I, n° 3, p.17. The South Indian system tends to classify systematically the ragas in scales respect 
to the Hindustani approach which is focused on ragas as melodic tunes. 
26 See the interview in appendix A.1 and on the media-portfolio 
 https://www.youtube.com/watch?v=Dn7jJdwCFTY 
27 Charpentier, J. (1956). Introduction à l'étude des lois de la Musique de l'Inde. p.23 (private document). 
28 The composer himself sent me this scheme by email (15/04/2015). 
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Figure 2.8 The 72 Karnatic modes in Western notation from Encyclopédie de la 
Musique (1931) by Lavignac. 
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The above scheme of the Karnatic scales is currently used in South India and 
differs from the North Indian ones (Hindustani tradition). This scheme is the 
elaboration made by Venkatamakhi, one of the major ancient Indian musicologist. 
Venkatamakhi classifies in his treatise Caturdađi Prakaasikaa (1660) the South 
Indian scales by assembling systematically 72 ragas in a system called 
Melakarta29. The ragas are organized in twelve groups of scales; each group 
comprises six scales, melas/ragas, for a total of 72 melas/ragas (12 x 6). Each 
mela/raga is based on a lower tetrachord of fixed pitches and an upper one of 
different pitches. The octave is divided into two equal tetrachords; C-F and G-C 
arranged in accordance with the twelve chromatic degrees. This system produces 
72 modes in the following way: the first class of these modes includes the perfect 
fourth, giving 36 modes to which correspond 36 relative modes that contain the 
augmented fourth (see Figure 2.8).  
Venkatamakhi’s classification is a theoretical mathematical expedient to 
organize the modes in a system useful for musicians. He declares: 
 
 « The 72 Melakartas I have suggested are doubtless the product of my 
creative urge. That is not their sole criterion. If it were so, it is a waste of 
ingenuity. Nor do I claim that the scheme as a whole is practicable here and 
now. True, it covers only a few ragas in circulation at present »30.  
 
The Melakarta is more a theoretical system than the Hindustani raga from North 
India, which comprises mostly a collection of the melodic lines used in the North 
Indian performance practice tradition. The South India Karnatic melas/ragas 
comprises 72 so-called janaka ragas, which are the generative structure (scale) of 
the melodic ragas. The pure scales form the Melakarta are called janya that in 
Sanskrit means “born or derived from”. South Indian performance practice is based 
mostly in the use of the Karnatic modes in singing often enriched by ornamentations 
named Gamaka. Karnatic and Hindustani traditions differ in the scale system as 
well as in the articulation of the Gamakas31. 
In the Karnatic musical system, the 12 notes of an octave are distributed among 
the 7 notes, called swaras, of a raga. The seven swaras are named SA-RE-GA-
 
                                           
29 Vijayakrishnan, K. G. (2007). The Grammar of Carnatic Music. In Phonology and Phonetics. Vol.8, 
p.1. 
30 ibid. p.78.  
31 Swift, G. (1990). South Indian “Gamaka” and the Violin. In Asian Music 21 (2): 71–89. University of 
Texas Press. 
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MA-PHA-DA-NI (abbreviation S-R-G-M-P-D-N)32. The notes Sa and Pa have the 
same function of the first and fifth notes of the Western scale. The other notes take 
two (M1-M2) or three (R1-R2-R3 / G1-G2-G3 / D1-D2-D3 / N1-N2-N3) different 
pitches are shown in the keyboard33 here below in Figure 2.9:  
 
 
 
Figure 2.9 The pitches of the swaras in the correspondent Western well-tempered 
subdivision. 
 
This division of an octave into twelve swaras (S / R1-R2-R3 / G1-G2-G3 / M1-
M2 / P / D1-D2-D3 / N1-N2-N3) has evolved over a millennium.  The ancient Vedic 
chants used only three swaras while later the scale arrived at seven swaras, as 
precursors of the actual raga system. While some ancient forms of music used 
fewer swaras, the current forms of many styles of classical music evolved 
independently, like the Hindustani and the Karnatic styles. The twelve swaras are 
generally considered to be the maximum number a normal human ear can 
perceive. Western music has a specific and absolute pitch of all the notes and thus, 
the frequencies of all the keys are fixed and are the same for all keyboards. Indian 
music, based on chant, has a relative position of pitches and thus, the notes are 
not fixed. The importance of the first note, SA, is that it provides the fixed foundation 
note upon which the rest of the music is built. Therefore, the Melakarta system was 
useful to fix the succession of the pitches in scales/ragas even if it is considered 
more a theoretical device. Each raga of the Melakarta has a particular symbolic 
name related to the Indian philosophy since each Karnatic mode represents a 
 
                                           
32 The pitches correspond to the Western notes C-D-E-F-G-A-B. 
33 Bhairavi, S. The scales of Sindhu Bhairavi, https://sujamusic.wordpress.com/sindhu-bhairavi/ 
(Accessed on February 2013) 
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Hindu divinity. The following chart (see Figure 2.10) reports the subdivision of the 
ragas with their correspondent Hindu name34.  
 
 
 
 
 
 
Figure 2.10 Melakarta chart35.  
 
                                           
34 Sangeetha Kala Acharya, S. Rajam and Kallidaikurichi Veenai S. Venkatesan, A Confluence of Art 
and Music on 72 Melakartha ragas. Corporate Communications Dept of L&T, ECC division Chennai, p. 
1, http://www.indian-heritage.org/music/Melakartha%20Raga%20Booklet%20-%20new.pdf (Accessed 
on 05/05/2015) 
35 Images retrieved form https://en.wikipedia.org/wiki/Melakarta (Accessed on May 2015) 
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The Melakarta chart shows the sequence of the twelve groups, named chakra. 
They are so-called to preserve the symbolic relation to the Vedic divinities. Here 
below is indicated the name, the meaning and the numerological correspondence 
of each chakra/scale36: 
1. Indu: Moon, as the earth has only ONE moon. 
2. Netra: Eyes, as we have TWO eyes. 
3. Agni: Fire, as there are THREE types of fires as stated in the 
Veda 
4. Veda: Veda, as the FOUR original Hindu scriptures 
5. Baana: Arrow, as  Kama or cupid is believed to have arrows with 
FIVE flowers 
6. Ritu: Seasons, as the SIX seasons in the Hindu calendar 
7. Rishi: Sages, as the SEVEN Hindu sages (Rishis) 
8. Vasu: Vasu, as the EIGHT celestial being in nature (sons of 
Ganga) 
9. Brahma: Brahma, as the NINE cycles of the Universe 
10. Disi: Directions, as the TEN directions 
11. Rudra: Rudras, as the set of ELEVEN divine members of the 
class (Devas) headed by the Lord Shiva 
12. Aditya: Aditya, as the TWELVE Suryas (sun divinities) in the 
cosmic Universe according to the Brâhmana sacred texts 
Charpentier organizes his 72 Etudes Karnatiques like the Melakarta chart, in 12 
Cycles constituted of 6 etudes composed on the correspondent Karnatic mode. 
Each scale is presented at the beginning of each etude. 
During the interview with Charpentier at Carcassonne in May 201237, the 
composer himself underlined how Indian Music is an amazing source of 
philosophic, metaphysical and ontological symbolism related to the Vedic 
cosmology. For example, the figure of Shiva Nataradja is an impressive and 
recurrent character in Charpentier’s works to whom he dedicated in particular his 
third Symphony. Shiva, the Indian Lord (or King) of Dance, is considered the cosmic 
dancer who performs his divine ballet to destroy a weary universe in order to foster 
the process of re-creation by the God Brahma. Shiva and his divine dance embody 
 
                                           
36 Sangeetha Kala Acharya, S. Rajam and Kallidaikurichi Veenai S. Venkatesan, A Confluence of Art 
and Music on 72 Melakartha ragas. Corporate Communications Dept of L&T, ECC division Chennai, p. 
1, http://www.indian-heritage.org/music/Melakartha%20Raga%20Booklet%20-%20new.pdf (Accessed 
on 05/05/2015). 
37 See appendix A.1 and media-portfolio https://www.youtube.com/watch?v=Dn7jJdwCFTY 
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the philosophical concept of creation, birth and death; the finite existence and 
immortality; time and eternity. Inspired by the Indian idea of Shiva’s divine dance, 
Charpentier uses frequently in his compositions percussive sonorities and obstinate 
rhythms.  
Even if Charpentier remains bound to his catholic faith, like Messiaen, the Hindi 
myth constitutes mostly a magic world from which he grasps his ideal of music.  
Moreover, Charpentier and Messiaen’s compositions are full of symbols related to 
numerology. Both composers declared to have a particular attraction with the 
esoteric meaning of the odd numbers 7 – 5 – 13. Charpentier often applies, as 
Messiaen did, a-metric section based on these odd numbers by elaborating Indian 
rhythms taken from the Hindustani deçî-tâlas. Although the 72 Etudes Karnatiques 
are based on the South Indian modes, the rhythmic cycles are taken from the deçî-
tâlas, the North India Hindustani rhythmical table. In his interview, Charpentier 
declared to have taken inspiration from the Sharngadeva’s deçî-tâlas scheme, like 
Messiaen did. Consequently, the Karnatic etudes are a combination of Western 
and Indian tradition from both the South (concerning modes) and from the North 
(concerning rhythm).  
The original Indian rhythms appear in their original cyclic sequence but often with 
one unit omitted, like in these sequences (Figure 2.11): 
 
 
 
 
 
Figure 2.11 The original Indian tala simbanandana n.35 from the 120 deçî-tâlas by 
Sharngadeva and the elaboration made by Charpentier (Ed. Alphonse 
Leduc). 
 
 
By comparing the original Indian structure to the elaboration made by 
Charpentier, it is evident that the composer’s structure missed one rhythmical value 
(the crotchet) to create a “mirroring” rhythmical pattern. 
Concerning harmony, Charpentier in his etudes uses a strong melodic horizontal 
way of composing by interweaving different voices. Chords, mostly clusters, appear 
as agglomeration of the pitches taken from each Karnatic mode. The horizontal 
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melodic way of composing is related to the monodic feature of Indian music, 
typically based on one melodic line. Charpentier uses long pedals on the first note 
of the scale, the tonic, which represents in the Indian theory the Sun. The other 
notes turn around the tonic, like the planets turn around the Sun in the Universe38. 
The melodic line is always shaped in large intervals and occur on all the register of 
the piano.  
The twelve cycles of the etudes present different tempo, character and figuration 
and some passages strongly recall Messiaen’s Turangalila Symphonie. Some 
etudes are very fast, percussive and violent, as the Shiva dance of destruction and 
reconstruction, while others are meditative with long-lined chant full of 
ornamentations (melismatic). Alternation of long chords and moments of silence is 
a recurrent feature in Charpentier’s compositions as an expression of a specific 
mystic conception: the vibrating power of creation in the universe39. Charpentier 
gives a vital importance to the concepts of resonance as the vibration of energy 
and silence as the breath of sound40. In his thesis, he quotes the Sangita-
Makaranda’s treatise to underline the relation between the Indian philosophical idea 
of vibration as energy and the sound dimension41. For this reason, Charpentier 
sometimes uses only one note, or a few notes, followed by rests, to emphasize the 
timbre quality and the resonance of one pitch note (see Figure 2.12). 
 
Figure 2.12 Extract from the 8th cycle etude Çadivedamangini n. 46 (Ed. Alphonse 
Leduc). 
 
                                           
38 Charpentier, J. (1956). Introduction à l'étude des lois de la Musique de l'Inde, p.6 (private document). 
39 See the interview in appendix A.1 and on the media-portfolio  
https://www.youtube.com/watch?v=9SodMRU5wqE 
40 ibid. 
41 Charpentier, J. (1956). Introduction à l'étude des lois de la Musique de l'Inde, p.7 (private document). 
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With this expedient, the piano timbre recalls alternatively the resonance of bell 
sounds and of percussive instruments to evoke, again, the deconstructive and 
reconstructive dance dimension of Shiva as well as the passion and resurrection of 
Christ.  
In the twelve cycles of the 72 Etudes Karnatiques, there are three groups of 
cycles 2-8 -12 to be played as a continuous movement without interruption. In these 
cyclic forms, the Karnatic modes/scales are treated as motives.The 8th cycle is 
conceived as a Quasi una Sonata. In the Melakarta Chart, this cycle corresponds 
to VASU, which represents the eight divine elements of nature in Hinduism. The 
Karnatic modes, Gavambodi and Bhavaprya42, are used in this cycle as a first and 
a second sonata theme.  
The opening eight bars present the 7 notes of the Gavambodi mode as a melodic 
line structured in a very large position (from the bottom to the top crossing all the 
registers of the piano, see Figure 2.13).  
 
 
 
Figure 2.13 Extract from 8th cycle etude Gavambodi n. 43 (Ed. Alphonse Leduc). 
 
 
This melodic theme/mode becomes the leitmotiv of each etude of the 8th cycle. 
The Gavambodi theme is transformed later into a scale of demisemiquavers where 
every first accented note is the key tone of this mode. The shy melody, based on 
the descending tetrachord of the Bhavaprya mode (see Figure 2.14), could be 
considered the second theme of this cyclic Quasi una Sonata form.  
 
 
 
                                           
42 I found different translations of the Karnatic modes from Sanskrit into some European languages. In 
this dissertation, I will refer specifically to the French translation used by Charpentier in his 72 Etudes 
Karnatiques edited by Alphonse Leduc. 
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Figure 2.14 Extract from 8th cycle etude Bhavaprya n. 44 (Ed. Alphonse Leduc). 
 
This motive contrasts with the heroic and strong Gavambodi theme, which 
appears again brutally in the rhythmic pattern based on an elaboration of the 
niççanka tala structure43 (Figure 2.15). 
 
Figure 2.15 The original Indian structure niççanka tala and the elaboration made by 
Charpentier with one value omitted (Ed. Alphonse Leduc). 
 
The last cycle, the 12th, is conceived as an Etoile. Charpentier lets the interpreter 
free to mix in his performance all the sections of each etude of this twelfth cycle. 
Moreover, the last etude, the 72nd, sums up the chords and melodic pattern of the 
previous etudes in a star form (see Figure 2.16).  
 
                                           
43 Content of the interview available on the media-portfolio  
https://www.youtube.com/watch?v=9SodMRU5wqE 
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Figure 2.16 The music score of the etude Râsikaprya n. 72 from the 12th cycle (Ed. 
Alphonse Leduc).   
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The performer has to play the five elements, located in the five spikes of the star, 
using his own combination. The final sound depends on the performer’s 
assemblage and so it can change each time. In this last cycle, Charpentier applies 
an open form as in the Indian music performance practice where musicians are 
used to improvise on the fixed patterns of ragas and talas chosen at the beginning 
of the performance. 
 Discussion and conclusion 
The historical and musical analysis proposed in this study wants to show how the 
Indian music heritage contributed to the evolution of the Western contemporary 
composition, especially in France, in the piano works by Olivier Messiaen and his 
pupil Jacques Charpentier. Olivier Messiaen was an inevitable reference to retrace 
the application of the Indian music in the French contemporary piano reportoire 
linked to the later contribution made by his pupil Jacques Charpentier. Both 
composers embraced Indian music not in terms of an ideal exoticism but through a 
concrete structural extrapolation and elaboration of the Indian musical patterns. To 
interpret some passages of Messiaen and Charpentier’s piano work, a deep 
analysis on the Indian musical elements implemented in the Western parameters 
(such as rhythm, melody, harmony form and timbre) was deemed necessary.  
The Indian music retrospective is an added value to deeply understand the 
original adaptations of the Indian ragas and talas to the Western piano composition 
by Messiaen and Charpentier and a useful tool to open up new perspectives 
concerning the interpretation and performance practice of this contemporary piano 
reportoire. This analysis contributes to highlight Charpentier’s 72 Etudes 
Karnatiques, a piano work still not well known, which reveals one of the most 
significant trace of the Indian music heritage in the Western piano contemporary 
reportoire. 
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Gestures in contemporary music 
performance: a method to assist 
the performer’s artistic process 
Abstract1 
In this study, we propose a method to assist the performer in dealing with the 
challenges of contemporary music performance. Such a method aims at making a 
performer’s artistic process (which is based on cognitive and sensorimotor 
schemes) more explicit, in order to better understand the relationship between 
goals, actions, and sounds. The method does not provide a heuristic that will 
automatically lead to a new performance model. Rather, it is meant to assist 
performers in (re)framing their interpretative outlooks while rendering their 
performative code explicit with the help of innovative mirror-like technologies. First 
we provide a general framework for understanding music performance, based on 
the notion of performance spaces and frames, and on recent insights in embodied 
interactions with music. Next we elaborate on how to approach the development of 
such understanding through performance research. Then we apply this framework 
to the performance of contemporary music, describing two complementary analysis 
approaches, in which we focus on analysis from a third-person perspective, and 
from a first-person perspective, respectively. The paper concludes with a 
discussion about the method and its value for both research and performance. 
 
                                           
1 This chapter presents a we-form because it consists of a published article: Caruso, G., Coorevits, E., 
Nijs, L. & Leman, M. (2016). Gestures in contemporary music performance: a method to assist the 
performer’s artistic process. In Contemporary Music Review, Vol. 35, 4-5: Gesture-Technology 
Interactions in Contemporary Music.  
 My main contribution was in providing the content, the analysis of case study n. 2 and in writing the 
paper. 
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 Introduction 
Music performance implies a particular relationship between intended expressive 
goals, the way these goals are realized through musical actions, and the final sonic 
or musical outcome of the performance. Typically, a performance draws upon a 
performer’s model for performing. Such a model is typically based on historical and 
established practices and conventions. Through education these practices and 
conventions got wired into the performer’s cognitive and sensorimotor schemes 
that control the relationship between expressive goals, actions, and sounds. It is no 
exaggeration when we say that codified performance models form the backbone of 
almost every educated performer. However, contemporary music often challenges 
these models, requesting actions that go beyond existing codes and practices. 
Examples of such actions are: preparing instruments to obtain new instrumental 
sonorities, performing extremely complex rhythms, including theatre and acting, 
dealing with unconventional notations, including elements from other cultures, 
using unconventional playing techniques and so on. Arguably, such actions can be 
seen as opportunities for creativity, inviting the performer to engage in an artistic 
process of interpretative exploration and experimentation, and stimulating the 
development of performance models that better fit the challenges of contemporary 
music. Consequently, the artistic process should go beyond the confines of the 
codified performance model, addressing the cognitive and sensorimotor schemes 
that underlie such models. All this requires a particular mind-set that is based on a 
cognitive understanding of the expressive intentions behind the contemporary 
music score, and on a sensorimotor embodiment of these intentions as musical 
sounds. In other words, the artistic process of adaptation to renewed music 
aesthetics implies that the performers transform their practices, acquired from 
tradition, into a series of expressive concepts and motor strategies which are not 
yet well mapped and coded.  Given the fact that contemporary music is not a single 
aesthetic concept, it may require the development of multiple performance models, 
perhaps even one for each composition. However, it is far from evident how to 
change cognitive and sensorimotor schemes. For that reason, it is worth 
considering a method that assists this change.  
In this study, we consider the possibility of developing a method that assists the 
performer in dealing with the challenges of contemporary music performance. Such 
a method aims at making a performer’s artistic process (which is based on cognitive 
and sensorimotor schemes) more explicit, in order to better understand the new 
relationship between goals, actions, and sounds. Ultimately, this may lead to a new 
performance model. However, it is important to understand from the outset that the 
method does not provide a heuristic that will automatically lead to a new 
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performance model. The method is meant to assist the performer with the help of 
innovative technologies. It allows performers to frame their new interpretative 
outlooks while rendering explicit their performative code implied in such an artistic 
process. The chapter is structured as follows. First we provide a general framework 
for understanding music performance, based on the notion of performance spaces 
and frames, and on recent insights in embodied interactions with music (section 
3.2). Next we elaborate on how to approach the development of such 
understanding through performance research (section 3.3). Then we apply this 
framework to the performance of contemporary music, describing two 
complementary analysis approaches, called performer-inspired (section 3.4) and 
performer-based (section 3.5). This chapter concludes with a discussion on the 
approach and its value for both research and performance. 
 Music performance: embodied interactions in the 
performance space 
The classical musician is a creative person whose task it is to interpret a musical 
composition through a (re-)definition of expressive goals, and through a particular 
realisation, the performance, of these goals by means of musical actions. The 
composition can be conceived of as a set of instructions that require an 
interpretation by the performers in order for them to perform the music. However, 
this interpretation draws upon prior cognitive and sensorimotor schemes of the 
performer. Therefore, performances will carry the mark of each individual 
performer. Moreover, each interpretation can be seen as the performer’s estimation 
of the composer’s intended musical state that led to the musical score.  
The interpretation is managed by an enactment process, which Leman (2016) 
defines as a process by which intentions are transformed into patterns, and 
patterns into intentions. In the case of a performer who is confronted with a score 
of contemporary music, intentions are based on a cognitive interpretation of the 
composer’s score. The enactment process then allows for the transformation of 
those intentions into sound patterns, using sensorimotor schemes that turn the 
intended actions into body movements that realise the sound patterns. This 
enactment process involves both an encoding and a decoding part. The encoding 
part is concerned with the transformation of intentions into sound patterns, through 
actions and gestures that make this encoding concrete. The decoding part is 
concerned with the transformation of sound patterns into intentions. According to 
Leman (2016) decoding already happens at the kinaesthetic level, which means 
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that performers, while playing, use their perceived motion already as a feedback 
for their intended actions.  Apart from this proprioception, they also use the 
produced sound as a feedback for their intended actions. In short, performers are 
involved in both encoding and decoding activities of their own performance, and 
they engage sensorimotor schemes to deal with patterns at the intended level.  
Overall, this enactment process is the outcome of a deliberate practice that 
involves the definition of expressive goals, on the basis of an analysis of the musical 
score. This involves self-reflection, thinking, and conscious monitoring of the 
performer’s own performance. In addition, it involves sensorimotor schemes, which 
are dynamic, fast, and pre-reflective processes that draw upon intensive learning 
and conditioning. These sensorimotor schemes guarantee the realization of on-the-
spot adaptations of practiced enactments. It is assumed that these schemes draw 
upon predictive mechanisms that control the motor system (Leman, 2016).  
A codified performance model would typically consist of a cognitive convention 
for interpreting a score and defining appropriate intentions, and a well-trained 
sensorimotor scheme that allows a fluent transformation of these intentions into 
sound patterns. However, contemporary music may challenge this performance 
model in two ways. First, it may challenge the convention because the score may 
induce a rethinking of expressive strategies and intentions. Second, it may 
challenge the use of sensorimotor schemes that the performer has established 
during long and intensive years of training. The cognitive and sensorimotor aspects 
may influence each other. Cognition may impose new learning schemes but it also 
happens that cognition is influenced by sensorimotor-based outcomes. The method 
that we envision should contribute to a greater awareness of the intended 
expression and to a more robust refinement of sensorimotor schemes. It is a 
method that aims to assist the artistic process of a performer. 
 
 The performance space-frame 
Our method takes into account that every performance implies a performance 
space. Different dimensions of a performance space can be identified (see also: 
Bourgeau, 2006; Jensenius, 2007). Each of these dimensions possibly has an 
impact on the enactment process by influencing the involved encoding and 
decoding processes. A first - objective - dimension is defined by the physical space 
in which a performance takes place (e.g. a practice room, a concert hall). For 
example, due to the physical condition of the instrument and the room acoustics, 
performers have to adapt their sensorimotor schemes in view of the intended sound 
result. A second - subjective - dimension is defined by the lived experience of the 
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performer within that physical space. For example, while playing, performers have 
to interpret the score by shaping their lived emotions and feelings, as a function of 
the enactments and challenging approaches to the instruments often deliberately 
required by contemporary composers. A third - social - dimension is defined by the 
relationships between players and audience. For example, performers, in 
approaching their instruments as a natural extension, enact musical gestures as an 
outcome of their subjective intentionality biased by the prevailing cultural 
conventions, which are also related to the emphatic responses of the audience. 
Equally important for our method is that the performance space encompasses a 
set of conventions and cultural practices, which define a social frame that 
determines the nature and purpose of behaviours and how they should be 
interpreted (Goffman, 1974). This social frame sets an implicit agreement of 
performer and audience on the symbolic status of the performance, based on 
codified relationships that exist between players, instruments, musical composition 
(often a notated score) and audiences. Again, contemporary music may challenge 
the performance space and the associated social frame by using new types of 
spaces and unconventional approaches that can be in dissonance with the 
(conventional) space and frame. Consequently, when the performance space is 
new, and the social frame is unfamiliar, the question is how a new performance 
space-frame will emerge, and what it implies in terms of interpretative involvement 
from the part of the performer and the listener. 
 Embodied interactions with music 
Our method focuses on the development of new cognitive and sensorimotor 
schemes that cope with the challenges of contemporary music. Central to this 
development is the performing body, which can be seen as the nexus of the 
enactment processes, through which intended expressions are transformed into 
musical sound patterns. Recent work in the domain of embodied musicology shows 
that the bodily gestures, which the performer uses during a performance, draw 
upon a complex web of different types of gestures, which recent research calls 
sound-producing, sound-facilitating, interpretative, and communicative (Godoy & 
Leman, 2010; Jensenius, 2007).  These different gestures show both universal and 
idiosyncratic features (Buck et al., 2013). For example, sound-producing and 
facilitating gestures are determined by the postural and technical specificity of the 
musical instrument, while interpretative gestures are based on intentions and 
expressive goals (Leman, 2007). Overall, performance gestures are influenced by 
different sources, including musical structures (Wanderley et al., 2005), associated 
emotional states (e.g. Dahl & Friberg, 2004), and expressive targets within the 
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context of a performance (Davidson 2005, 2007). Being aware of these different 
gestures may be a first step towards the development of an adapted performance 
model. 
Arguably, the features of the performer’s gestures should be related to the 
different dimensions of the performance space-frame. For example, an intimate 
space will evoke a close relationship between performer and audience, where small 
gestures are clearly observable and will have an immediate effect. A large stage or 
concert hall endures much larger and overt gestures, without becoming grotesque.  
Furthermore, according to Goffman (1974), social frames are embodied and 
displayed in the way in which our bodies act physically, providing visual clues about 
roles, practices and activities that lead to the establishment of shared meanings. 
For example, in orchestral performance, the conductor leaves his baton and arms 
in the air, and the musicians hold their instrument in playing position to extend the 
tension that comes with the end of a piece. Only when the musicians lower their 
instrument and the conductor relaxes does the audience start applauding. But 
again, contemporary music tends to challenge these conventions. The musical 
structure and the associated expressive targets are less obvious than in repertoire 
music, where both the performer and the audience can rely on numerous, previous 
performances and recordings. This will evoke new ways of embodying and enacting 
the music on the side of the performer, which consequently challenges the social 
conventions that are part of the performance framework, as the bodily 
communication between performer and audience contains new and hence 
unconventional expressions.  
In the next section we elaborate on how to approach music performance analysis 
to cope with the complexity of the enactment process as shaped by a challenging 
repertoire and the space-frames it opens up. 
 Music Performance Analysis: 
bottom-up and top-down 
With our method we envision the possibility of making the enactment process more 
visible, for example through the recording and analysis of the corporeal involvement 
(gestures) in the performance, and through the visualisation of the relationship with 
sound patterns. However, this visualisation of relationships will only show gesture-
sound performance patterns, rather than gesture-sound performance intentions. In 
order to comprehend the relationship between patterns and intentions, we will need 
to engage the performer in the entire process. For that reason, our method requires 
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the performer’s participation: the performer plays an active role in making the 
enactment process more explicit, so that this process can be of help in changing 
the cognitive and sensorimotor schemes that operate within the performance 
space-frame.  In addition, we should keep in mind that the subjective experience 
and social relations are important aspects of a performance, being reflected in the 
performing body as the nexus of decoding and coding musical intentionality.  
Our method is based on the idea that certain aspects of the performance can be 
handled from a third-person perspective, while certain other aspects cannot be 
handled that way. For example, gestures and sounds can be registered, measured 
and analysed with the use of modern technologies. Yet, the intentional states that 
led to those gestures and sounds cannot, given the current state of the art, be 
approached straightforwardly from a third-person (or outsider) perspective. Instead, 
what we need is an account of the first-person (or insider) perspective, which is the 
perspective of the performer who had these intentions, and who transformed these 
intentions into gestures and sounds. For that reason we address those two 
perspectives. The third-person perspective can be used to monitor the enactment 
process by focusing on the analysis of auditory, visual, bodily and subjective 
aspects. The first-person perspective (which is that of the performer) can be used 
to develop an interpretation of the intentions, both the strategic intentions that are 
based on the analysis of the composition, as well as the intentions that draw upon 
the sensorimotor schemes related to the actual performance. We believe that the 
performer can gain a lot by combining an analysis of gesture-sound patterns with 
an analysis of intentions. This combination can reveal insight in the way in which 
pattern and intention are related to each other. Given the fact that the relationship 
between pattern and intention is a core element of the enactment process, we 
believe that clarification of this enactment process may provide an interesting 
feedback to the performer whose goal it is to establish a solid, new enactment 
process in relation to contemporary music.  
In recent times, performance monitoring has undergone quite an evolution, due 
to technological advancements (e.g. motion sensors, software for observation and 
analysis) but also due to advancements in our understanding of the processes that 
underlie human interaction with music (Leman, 2007, 2016; Godoy & Leman, 2010; 
Fabian, Timmers & Schubert, 2014). The focus of performance research towards 
monitoring corporeal engagement in performance has been broadened. 
Performance research has led to the increased integration of advanced objective 
measurement and computational analysis (e.g. feature extraction, segmentation) 
of both music and movement. Technologies have been implemented to explore and 
experiment with new musical realms, and to develop new ways of corporeal 
involvement, possible with the aid of newly developed musical instruments, 
although technological applications that do address practice (e.g. iMaestro; Ng, 
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Larkin, Koerselmans, Ong, Schwartz, and Bevilacqua, 2007) often remain within 
the academic community instead of finding their way to the individual performer and 
to music educational institutions. 
 Bottom-up approach: a third-person perspective on 
performance analysis 
A third-person perspective on performance analysis implies some kind of objective 
approach to measurement and analysis. “Objective” means here that the work can 
be done by any person, or perhaps even a machine, provided that the procedures 
for measurement and analysis are strictly followed. The overall procedure consists 
of a recording of movement and audio patterns (or signals) produced by the 
performer, the extraction of appropriate features from these patterns (such as 
movement speed, loudness, peaks, recurrent patterns, quantity of motion), and the 
comparison of patterns using computational analysis methods that extract salient 
features, structures, and so on.  
The paradigm of embodied music cognition has led to many studies that 
investigate the role of body movement in the extraction and communication of 
musical meaning (Davidson, 2007; Thompson & Luck, 2008; Miranda, Kirke & 
Zhang, 2010; Repp & Keller, 2010). In most studies, musicians are instructed to 
perform a musical piece in a number of targeted expressive sensitivities, such as 
‘light’, ‘heavy’, ‘expressive’, ‘immobile’ etc. The performances are then compared 
in order to catch objective features of expression. These features can then be 
correlated with movement and sound patterns. Other examples are studies on 
clarinet performances (Davidson, 1993; Dahl & Friberg, 2007; Nusseck & 
Wanderley, 2009; Wanderley, Vines, Middleton, McKay & Hatch, 2005), piano 
performance (Clarke & Davidson, 1998; Castellano, Mortillaro, Camurri, Volpe & 
Scherer, 2008), and marimba playing (Broughton & Stevens, 2009). The different 
studies on bodily involvement in music have led to various definitions and 
categorizations of movements (Cadoz & Wanderley, 2000; Godoy, 2010; 
Jensenius, 2007; Naveda & Leman, 2010; Wanderley, 1999), allowing a detailed 
description of the corporeal dimension in a performance.  
However, the precise relationship between expressive sensitivities, musical 
intentions, and body movement still needs to be better clarified and investigated. 
Indeed, too often studies addressing movement through such a bottom-up 
approach do not take into account the role of the performer’s creative process. 
Movement is conceived of as a measurable phenomenon in the physical dimension 
of the performance space, describable in terms of different types of displacement 
(e.g. acceleration, velocity). But the performance space is not a “neutral” Euclidian 
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space. On the contrary, the performer whose lived experience shapes the corporeal 
dimension, subjectively embodies it. Accordingly, the different categorizations of 
gestures may give an objective description of the performers’ motor strategies, but 
they do not necessarily supply information about the intrinsic interpretative and 
aesthetic signification the performers attributed to the music. Indeed, while 
movements may seem similar in the physical dimension, they may differ in the 
subject and the social dimension. Consequently, the voice of the performer is to be 
acknowledged as a crucial element in the interpretation of technology-generated 
observation data. From an insider’s view, the performer can describe the lived 
experience and the social frames this experience is embedded in. 
In short, the analysis from a third-person perspective on performance analysis 
does not guarantee the disentanglement of the enactment process. The reason is 
that the current tools and technologies are not sufficiently powerful for estimating 
intentions on the basis of patterns, and one may wonder whether they will ever 
become so powerful. In any case, the current state-of-the-art requires that the third-
person perspective on performance analysis is supplemented with the help of a 
top-down approach (see next section). This is exactly the core idea behind our 
method. 
 Top-down approach: a first-person perspective on the 
lived experience 
The top-down approach addresses the analysis of the performer’s intentions and 
actions, both from the perspective of cognitive interpretation (of a score) as well as 
from the perspective of the performance (and the sensorimotor schemes involved). 
The core starting point here is the lived experience of the performer. It implies an 
insider view based on kinaesthetics (i.e. internal sense of movement, and 
comparison of action intention and actual movement), and perception (i.e. based 
on intended actions and realized action outcomes) as experienced by the performer 
(Leman, 2016). This experience is known to be an important aspect in shaping and 
fine-tuning one’s musical intentions. However, it is less clear how this experience 
can be made explicit and turned into a feedback for developing a new performance 
model.  
Moreover, prior to a performance, the artistic process of constructing an 
interpretation of the musical work unfolds through practice. An important part of 
practice is self-reflection about one’s own intentions and performance outcomes, 
and about the performance space and associated social conventional frame 
(space-frame). That is, knowledge of performance (KP; internal or externalized 
post-action information about the outcome of one’s own actions) and knowledge of 
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results (KR; internal or externalized post-action information about the nature of 
one’s own actions) is evaluated against the background of technical, interpretative, 
stylistic and expressive considerations. These evaluations are embedded within a 
holistic framework of reference combining a personal interpretative framework (a 
set of cognitions that operates as a lens through which musicians look at their 
musicianship, give meaning to it and act accordingly; see also Kelchtermans, 2009) 
with socially and culturally determined opinions and beliefs. Note that both forms of 
knowledge (KP & KR) can be implicit or explicit and that the associated evaluation 
can be conscious or unconscious.  
Our method addresses these issues and aims at making them more explicit. 
Ultimately, we believe that the above described combination of thinking in and on 
action – both in practice and performance – shapes the performers’ musical ideas 
and intentions, as well as their knowledge about the executive strategies required 
to enact these ideas and intentions in the performance. Interestingly, new 
technologies offer new possibilities to broaden and deepen this thinking in and on 
action, and consequently to develop knowledge about the enactment process. On 
the basis of different sensors, new technologies may provide real-time feedback 
during practice, and as such augment natural processes of observation, analysis 
and evaluation. They may also provide post-hoc feedback based on visualization 
and computational analysis of digitally obtained observation data. 
In the top-down approach, new technologies are used to allow the performer to 
observe and to analyse the enactment process in a more explicit, elaborate and 
detailed way. Using software for annotating scores, audio-video and sensor-based 
recordings, for example, the performer becomes more aware of the implicit (based 
on intuitive apprehension in performance) sensorimotor schemes that underlay the 
performance. By describing explicit (based on deliberate reflection in and on 
performance) knowledge about the enactment process, the performer becomes 
more aware of the entire performance space-frame. Importantly, this process of 
explication provides an elaborate – insider – view on obtained observation data. In 
addition, this process may support the development of a performer’s knowledge not 
only about previously attended aspects but also about unaddressed elements of 
performance.  
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Figure 3.17 The performer-assistive method. 
This method consists of three parts: context, analysis, and feedback. (i) 
The context is a performer who is challenged by contemporary music and 
wants to establish a new performance model based on intended 
expression supported by sensorimotor schemes. The performance is 
embedded in a particular performance space-frame, and it draws on the 
enactment of expressive intentions. (ii) The analysis envisions bottom-up 
and top-down analysis using modern technologies that measure 
movement and sound, extract proper patterns, find relationships among 
patterns, and connects these patterns with an analysis of artistic and 
performative intentions. (iii) The outcome of the analysis is provided as a 
feedback to the performer who uses this to refine the performance model. 
This method involves the performer in an active way because the top-
down approach is based on the performer’s lived experience.  
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As mentioned, the bottom-up and the top-down approaches are highly 
complementary features of our method. In our view, the combination of both 
approaches is crucial in developing a thorough understanding of the enactment 
process. This can easily be illustrated by the example of a performer’s corporeal 
involvement during performance.  The mere top-down or bottom-up approach will 
not be able to disentangle the bodily nexus of musical decoding and encoding 
processes. On the one hand, computational analysis and data interpretation 
(bottom-up) without the subjective dimension as elicited in the top-down approach 
may reveal interesting movement patterns, but might fail in ascribing the patterns 
adequately to the correct components of the enactment process. On the other 
hand, performers’ top-down analysis might provide interesting insights about their 
own gestures, but fail to see some aspects that, for example, cannot be detected 
with the naked eye or ear. Instead, by combining both approaches, it becomes 
possible to enrich a computational analysis of gesture-audio patterns with the 
performers’ inside view. Bottom-up and top-down are here conceived of as mutually 
influencing and enriching approaches. The ultimate goal of the method is to make 
the entire enactment process, and its embedding in the performance space-frame, 
more explicit, so that it can be used as a feedback for developing a new 
performance model. In this way research data (gestures and music) can fuel the 
artistic process of the performer. By addressing and trying to interpret and explain 
bottom-up generated information, the performers might gain a deeper self-
knowledge about their corporeal involvement and its musical meaning.  
In the next sections, we present two case studies in which the enactment process 
of two performers interpreting a contemporary music piece was studied. Each case 
study adopted a proper methodological approach. However, in both studies the aim 
was to interweave bottom-up and top-down approaches in the analysis of the 
performance. The performers’ perspective was implemented in the analysis to 
different degrees. The studies illustrate particular ways of developing the method. 
 Case study 1: Emphasizing the third-person 
perspective on performance 
In this section, we present a case study in which the enactment process of a 
contemporary music piece was studied by deconstructing the performance into 
different analytical layers, using sonic patterns (e.g. timing, phrasing) and gestural 
patterns (e.g. quantity of movement, recurrent gestures). The goal was to interpret 
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different pattern layers by integrating the perspectives of composer, performer and 
musicologist. 
The composition used in this study was Austerity Measures I (2013) for ten-string 
guitar, written by David Gorton (b. 1978). It was performed by Stefan Österjö. The 
piece consists of 64 bars of music, each of which should be labelled by the 
performer, at will, with the numbers 1, 2, 3 or 4. Only the first and the last bars have 
a fixed label, 4. During performance, the piece should be played four times. The 
first time, it should be played as it is written. The second time, all bars labelled 1 
should be replaced with rests. The third time, all the bars labelled 1 and 2 should 
be replaced with rests and so on. As a consequence, the piece is performed (and 
constructed) by deconstructing it. This compositional idea challenges the performer 
to develop a new performance model. The deliberate numbering of the bars 
requires a reflective process of constructing an interpretation of the piece, requiring 
an artistic decision-making process based on familiar decoding and encoding 
patterns. As more musical material is lost when proceeding through the piece, the 
musical material is combined in different ways for each run-through, and therefore 
the performer needs to adjust musical intentions and their technical realisation 
accordingly. Consequently, every run through implies a reconfiguration of 
instrumental and musical gestures, leading to changes in the bodily engagement 
within the performance space. In short, the performer has to develop a cognitive 
interpretation as well as a sensorimotor scheme for enacting that interpretation into 
a performance. 
Due to the specific nature of the composition, the enactment has to be redefined 
throughout the process of constructing the interpretation of the work. To capture 
the impact of the performance space, four performances were recorded. Two of 
them took place in a concert hall (rehearsal vs. with a seated audience), and two in 
the main entrance of a conference building (without vs. with a standing audience). 
This created each time a different performance space and social framework in 
which the performer’s bodily engagement with the music was altered. 
To investigate the enactment process, the analysis focused on the temporal 
structure of the performance and on the gestural involvement of the performer. Both 
have been lined to musical intentionality in expressive performance (Fabian, 
Timmers & Schubert, 2014; Leman, 2016). The aim of the analysis was to detect 
performance targets and related strategies based on the aligned of information at 
different layers of analysis (see Figure 3.18). 
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Figure 3.18 Multimodal framework for the analysis of Austerity Measures I. 
The bottom-up approach includes the timing (note onsets and duration) 
of the performance, the kinematics (velocity and acceleration) of the 
measured body parts and the QoM of the performer.The top-down 
approach comprises gesture annotations from the video recordings and 
perceived phrasing form the audio recordings. All these different 
layers can be mutually compared to contribute to the interpretation of 
data. In the end, the performer’s intentions are crucial to consolidate the 
conclusions drawn out of the analysis.  
Gestures in contemporary music performance 
  
 55 
A first layer concerns the objective measurement of sound and movement data. 
The temporal structure was measured by extracting onset times and durations from 
the dry guitar signal (recorded with a contact microphone). This was done per bar, 
and then calculated at the level of sections and run-throughs. In this way, it was 
possible to see how the timing deviates from a strictly isochronic rendering of the 
score, and how the process of compression and deconstruction in the score 
influences the timing over the different run-throughs. The gestural involvement of 
the performer was measured by extracting and calculating low-level kinematic 
variables (relative position, velocity, acceleration) from the movement of the head, 
shoulders and right wrist (recorded with active infrared markers and two Wii-motes). 
In addition, a platform with four pressures sensors placed under the performer’s 
chair measured the executed pressure and displacement of weight, from which 
Quantity of Motion (QoM) was calculated. 
A second layer concerned the measurement of sound and movement data, using 
the joint analysis of the recorded (audio & video) performances by the composer, 
the performer and the researchers. The temporal structure was measured by 
annotating the performances’ audio recording with regard to perceived phrases 
(groups of measures) and super-phrases (groups of phrases). For the gestural 
involvement, the video-recordings of the different performances were annotated. 
Using the stimulated recall method (Bloom, 1953), a coding system of 18 
descriptors was constructed as a frame of reference on what expression and 
related gestural involvement in the performance meant to composer, performer and 
researchers (see also Coorevits et al., 2016). These codes were applied to the 
jointly determined expressive moments in the performance. The time, and number 
of appearances of annotated gestures in the different run-throughs could be 
compared, which allows detection of where the changing musical material 
throughout the four run-throughs alters the performance gestures, and which 
gestures are used consistently (i.e. appearing at least in 3 of the 4 run-throughs at 
the same place in the score). These gestures could then be related to a specified 
musical structure.  
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Figure 3.19  Visualization of different measurements in bars 30-49.  
The beginnings of each bar is represented by the dashed vertical red lines 
and perceived phrasing by the horizontal slurs (phrases) and dashed 
brackets (super-phrases) on top (horizontal axis). Gesture annotations 
and duration are indicated by the horizontal dashed lines in the tablature 
(left vertical axis).  This way, the four run-troughs can be compared (right 
vertical axis).  
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A third layer concerned the consolidation of the first two layers. Here, the aim was 
to achieve a valid interpretation of the objectively and subjectively measured sound 
and movement data. First, a global evolution of timing, movement data and 
detected gestures throughout the run-throughs of the piece was used as a guideline 
to detect general performance strategies and musical goals. Next, the different 
sections within the score were compared over each run-through. Using the 
annotated gestures from the video recording as a reference point, the movement 
data was analysed in relation to the music. Here, data interpretation was supported 
by the visualisation of the different measurements, which helped to detect matches 
and mismatches between possible performance cues and musical goals (see 
Figure 3.19).  
Finally, the annotated score of the performer, in which his musical goals and 
intentions are indicated, was used to interpret and consolidate the global results 
(see Figure 3.20). This step was particularly important to verify if the performance 
strategies detected in the different analytical layers corresponded with the 
intentions of the performer. For example, a particular point in the performance was 
first marked as expressive based on the results of the movement data and gesture 
analysis: 
Researcher: «In that particular bar, you always seem to re-position yourself 
and your guitar, this might mark a boundary in the musical structure, isn't it?». 
It was discarded afterwards, as it appeared to be just a technical difficulty in the 
score including a lot of position changes rather than a musical target in the 
performance: 
Performer: «Well, in fact, in the section before I have to change to a higher 
position on the fret board with my left hand, but as this ten-string guitar is 
really heavy, it always falls down at that point, and that's why I have to re-
position the guitar afterwards. I would not annotate that as an interesting or 
expressive gesture». 
The outcome of the entire analysis is a visualisation of the enactment process, 
which the performer can use to refine the performance model. 
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Figure 3.20 Stefan Österjö performs Austerity Measures I surrounded by sensors.  
Top-down analysis was based on interactions between the researcher and the 
performer. Here is reported an example of a dialogue between the researcher and 
the performer.  
 
Researcher: « In that particular bar, you always seem to re-position yourself 
and your guitar, this might mark a boundary in the musical structure, isn't it?». 
 
Performer: « Well, in fact, in the section before I have to change to a higher 
position on the fret board with my left hand, but as this ten-string guitar is 
really heavy, it always falls down at that point, and that's why I have to re-
position the guitar afterwards. I would not annotate that as an interesting or 
expressive gesture». 
 
Researcher: « Oh, Ok, but it might be good to annotate it anyway, as these 
movements will generate a lot of noise in the movement data»  
 
Performer: «Actually I think this gesture in the left hand is not really 
expressive, I just lift it quickly from the fret board because I want to let the 
harmonics ring». 
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Researcher: «I would code this as expressive, as you lift your hand from the 
fret board so quickly and energetic, with this big extended movement after 
you lift your hand. It evokes a feeling of power». 
Performer: « Oh yes, this could be a good example of how a sound-producing 
gesture can be extended and thereby becomes expressive, as a kind of 
suffix». 
 Case study 2: Emphasizing the first-person 
perspective on performance 
In this section, we describe a case study in which a performer’s reflection is initiated 
by the challenge of a contemporary piano music composition to integrate elements 
of the Indian tradition. The goal is to come up with performance model that takes 
into account a re-orientation of the enactment towards this Indian musical tradition. 
The composition is the 8th cycle from the 72 Etudes Karnatiques (1957-1984) by 
the French composer Jacques Charpentier (1933 - 2017). This piece is Western in 
orientation, but based on the South Indian Melakarta Ragas System. In this case, 
the performer, Giusy Caruso, is at the same time the researcher musicologist 
analysing her own performance. 
Charpentier’s composition challenged the performer to "re-orient" her initial 
approach to this specific 20th century piano music. In origin, this approach was a 
rather intuitive approach, based on a codified performance model of piano playing. 
Throughout practicing the piece, the performer realized that the interpretation of 
Charpentier’s piano etudes required another, less conventional, perspective, based 
on Indian music competences that would reshape the musical intentions and 
expressive sensitivities. However, due to the limited sources on Indian music 
performance (these are only transmitted orally or written in the original languages 
Sanskrit/Hindi), the performer engaged a collaborative creative practice with the 
composer Charpentier, as well as with a Karnatic singer and a dancer trained in 
Indian music. In this way explicit knowledge was obtained about the Indian music 
tradition (ragas, talas) and its philosophical background. In addition, by playing 
together with Indian musicians and dancers, implicit knowledge was obtained about 
the enactment of that music.  
To investigate the enactment process and, in particular, to trace the way this 
process was transformed by the process of acculturation (acquisition of implicit and 
explicit knowledge about the Indian tradition), several consecutive interpretations 
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of (selected fragments) of the piece were recorded. Due to the fact that the 
performer is in this case study at the same time the researcher/musicologist, a 
retrospective thinking-aloud procedure (Van den Haak & De Jong, 2003) was used 
in order to make the artistic reflection more explicit and systematic. The performer-
researcher looked back at the development of the enactment process by verbally 
explaining and demonstrating at the piano the differences between the initial 
intuitive (codified) approach (implicit understanding of the musical intentionality 
based on a codified performance model) and the final conscious approach (explicit 
understanding of the score based on the deliberate acquisition of a new 
performance model). Verbal explanations were based on a protocol that was 
developed for the score annotation (see chapter 4). Before and after the 
performance and explanation of the fragments, the whole piece was played through 
as point of reference, allowing the detection of possible bias in the thinking-aloud 
procedure (i.e. whether the presupposed causal sequence of stimuli and 
expressive responses explained in the fragments biased the spontaneous 
performance of the piece). The performer-researcher asserted in her verbal 
explanations how her musical gestures changed from her initial intuitive approach 
in relation to the new intentions and expressive goals determined by her process 
of acculturation: 
 «My collaboration with the composer Jacques Charpentier brought me to 
interpret the piece respecting the Indian philosophical conception of sound 
intended as vibration and energy. Therefore, I started to increase the use of 
my body enlarging the sound-producing gestures in order to have a stronger 
and more vibrating piano timbre. For this reason, I changed some fingerings 
in both hands and I applied different technical gestures to my elbows for a 
more expressive enactment of some accents»2.  
Moreover, the performer-researcher declared how determinant has been her 
practicing and performing with a Karnatic singer and a dancer trained in Indian 
music: 
«Working together with a Karnatic singer gave me the opportunity to catch 
the authentic style of Karnatic music. The interactive practice entrained my 
articulation and inflections of some musical phrases respecting much more 
the rests. Furthermore, the collaboration with a dancer trained in Indian music 
led me to really “act out” the piece by increasing the expressivity in my bodily 
articulation, such as punctuating movements with my head in some specific 
Indian rhythmical patterns»3.   
 
                                           
2 See the verbatim in appendix A.5 
3 ibid. 
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The complete experiment, conducted in a concert hall on a grand piano to elicit an 
ecologically valid performance space, was recorded on audio and video (lateral & 
top view). In addition, the gestural involvement of the performer was captured with 
a motion capture system (six infrared camera’s tracking markers on head, hands, 
back and elbows, and on keyboard). 
 
 
 
Figure 3.21 Giusy Caruso performs the 8th cycle from the 72 Etudes Karnatiques 
with markers attached to her upper body parts. 
 
 
The analysis was carried out from the perspective of musical intentions which, in 
line with the above described model, were conceived of as states that cause 
gesture patterns. The aim was to make changes in the corporeal articulations, 
induced by the process of acculturation, more explicit, so that they could be used 
as a feedback for developing a performance model that fits this composition.  
The top-down process comprised the multimodal analysis of music and 
movement through video annotation, on the basis of an elaborated score 
annotation. This score annotation, conducted by the performer, consisted of a 
structural analysis of the music (form, sub-phrases) combined with a collection of 
subjective observations on interpretative cues (tempo, phrasing, dynamics, timbre) 
and their technical implementation (e.g. fingerings) (see also: Chaffin & Imreh, 
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2002). In addition, a coding system was developed to indicate motor strategies in 
the score in order to link specific gestures to musical patterns. The codes were 
elaborated on the basis of video stimulated recall (Bloom, 1953), using archived 
video recordings of previous performances (solo and in ensemble with a Karnatic 
singer and a dancer trained in Indian music). On the basis of this coding system it 
was possible to differentiate performance related movements into sound-
producing, technical and expressive gestures and, consequently, to relate 
structural, interpretative and technical aspects of the score to the different involved 
gestures. Furthermore, it enabled to detect and systematically describe changes in 
the performer’s enactment as induced by the process of acculturation. Accordingly, 
this annotation framework also served as a protocol for the verbal description of the 
fragments performed during the actual experiment. 
 
 
Figure 3.22 The alignment between a bar from the score annotation and the 
correspondent frame from the MoCap recording. 
This figure shows two different motor trajectories in the attack of a target 
note (d♭) in function of the intended sound result. In the first – intuitive – 
interpretation  (full line), the right hand starts closer to the keyboard and, 
after the key attack, leaves the keyboard with a small curved trajectory of 
the right elbow. In the second – deliberate – interpretation (dotted line), 
the right hand starts from a higher distance to the keyboard and, after the 
key attack, leaves the keyboard accompanied by a larger curved 
trajectory of the right elbow. 
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The bottom-up approach offered a way to segment the performance gestures 
automatically (see Desmet et al., 2012) and to extract kinematic variables (velocity 
and acceleration) that allow the comparison of the two performance models.  
In this case study, the goal of the bottom-up approach was to fuel the performer’s 
first-person perspective, based on reflection in and on action during practice and 
performance, with a third-person perspective elicited by the visualisation and 
analysis of the motion capture data. The aid of technology allows the performer-
researcher to objectify her body image, supporting the self-investigation by 
mapping and measuring the corporeal, performative movements as an external 
reﬂection of the performer’s deliberate and embodied musical intentions and 
expressiveness. The combination of the objectification of the gestural involvement 
with the subjective analysis, on the basis of score and video annotation, enabled 
the performer to investigate systematically how the gestural articulation in 
performance changes in relation to the expressive intentions embedded in the 
score through her deliberate practice. In particular, it provided insights on how the 
Indian music practice (inducing the process of acculturation) affects the final 
deliberate and spontaneous interpretation of the 8th cycle from 72 Etudes 
Karnatiques. 
 Discussion and Conclusion 
In this chapter we presented a method that can work as an assistive approach to 
artistic research in music performance. Our method focuses on the development of 
performance models that fit the challenges of contemporary music, such as 
unconventional practices and performance techniques taken from other cultures. 
Our method works as a traditional mirror, in the sense that it provides feedback to 
the performer, who uses this feedback to refine the performance model. However, 
the traditional mirror is here replaced by sophisticated technologies and analysis 
tools. An overview of the performance-assistive method is given in Figure 3.17. It 
is based on a theory of musical enactment (Leman, 2016), presented in the context 
of performance spaces and social frames. 
Our method was then applied to two case studies that addressed the same 
challenge, namely how musical intentions can be reflected optimally in the 
performance. The studies are based on a combination of bottom-up and top-down 
analysis, and both involve the performer as provider of (i) a cognitive assessment 
of the interpretation of the composition, and (ii) a cognitive assessment of the lived 
experience during the performance. However, both studies differed in an important 
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way. The first case study adopted a performer-informed approach, in which the 
performer’s intentions were used to consolidate the combination of the bottom-up 
quantitative analysis with the top-down qualitative analysis. Here, objective data 
were validated through subjective significations based on the joint - negotiated - 
perspective of the composer, performer and researcher. The second case study 
adopted a performer-based approach, in which the performer was at the same time 
researcher and participant, aiming to broaden and deepen the artistic process 
involved in practicing and performing a contemporary music composition. Here, 
subjective considerations about score and performance were complemented with 
insights retrieved from objectifying the body image through the quantification of the 
performer’s gestural involvement. Overall, both approaches illustrate different 
aspects of the method. 
The case studies are indicative of how artistic and academic research may join 
forces. With our method, we propose the integration of the performer’s subjectivity 
into a scientific research context, such that it works as a driving force for artistic 
research. We believe that this rapprochement of artistic and academic perspective 
is an important step in the development of insights on the embodied nature of music 
performance (Coessens, Crispin & Douglas, 2009). In our model, the musical 
enactment process is handled as a multifarious phenomenon that depends on 
many subjective factors, as shaped by the specific performance space that 
constitutes the performance, such as anatomical differences and skills of the 
performers (Godøy et al., 2012), their different approaches to the instrument 
(Chadefaux, Wanderley, Le Carrou, Fabre & Daudet, 2012), or background and 
interpretation (Danuser, 1992).  
We acknowledge that current, state-of-the-art, objective bottom-up methods 
cannot predict the intentions behind gesture-sound patterns, and we add the 
performer’s insider knowledge to accomplish this. Obviously, the measurement of 
movement on the basis of sensor technologies, and the consequent computational 
analysis reveal aspects of performance that are not always part of the performer’s 
experiential knowledge. However, performers do possess crucial knowledge about 
their own enactment of the music, and have particular opinions on the material they 
perform. Such knowledge is often vital in interpreting results from the computational 
analysis of movement. After all, the performer’s reflection on action might provide 
important information to guide the analysis. For example, in the first case study, the 
close collaboration between composer, performer and researchers, based on 
dialogue and search for consensus on different aspects of music and movement, 
provided important information on the phrasing, and as such supported the 
interpretation of motion capture data. Moreover, the performers inside view can 
shed light on the exact nature of the results obtained through objective 
measurement, and thereby support the validity and credibility of their interpretation, 
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or even steer the interpretation. For example, the performer’s interpretative and 
expressive choices are important information to decide on the categorization of 
gestures (e.g. expressive vs. instrumental). Given the above, the role of performers 
in academic research ideally goes beyond merely being participants and extends 
into being research partners. In short, we believe that our method can offer valid 
perspectives on how to advance artistic research for performers. 
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Mirroring the intentionality and gesture  
of a piano performance 
Abstract1 
While musicians’ gestures are often studied in terms of body movement and 
articulation, their gestures needed to be deeply understood in terms of musical 
intentions. In the performer-based analysis method, we reported the first step 
towards a technology-enhanced mirror that enables the analysis of gestures as an 
interface of the performer's own reflections on intentions (top-down), using 
measurements (bottom-up) of gestures and audio, as a reference basis. In this 
study, we accurately describe our performative experiment. The pianist’s gestures 
were analysed with motion capture, video and audio recording in order to explore 
how, in the performance of a Western piano piece based on Indian music scales 
and rhythms, body articulations reflect different interpretative approaches. Two 
performance intentions of the same piano fragment were compared: initial and 
developed performance as outcomes of an artistic process in which the technology-
enhanced mirror was used for monitoring artistic practice. The results reveal 
significant gestural and audio differences. Furthermore, we illustrate how 
technology can assist the artistic process, and how the artistic process can in turn 
enrich the science of musical performance. In this investigation, the approach to art 
and science is reminiscent to an entangled state that affects both the artistic and 
the scientific outcomes in a way that is not possible to realize from a purely artistic 
or purely scientific perspective. 
 
                                           
1 This chapter presents a we-form because it consists of an article in submission written in collaboration 
with Nijs, Coorevits, Leman. My main contribution was in providing the content, the data analysis and in 
writing the paper. 
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 Introduction 
In the past decades, research on music performance has become an important 
issue in empirical musicology. The strong corporeal dimension of music 
performance, involving different types of gestures, such as sound-producing 
gestures, sound-facilitating gestures, and expressive gestures, is in a specific way 
related to musical structure and its associated musical intentions (Cadoz, 1988; 
Delalande, 1988; Palmer, 1997, Godøy & Leman, 2010; Jensenius et al., 2010). 
Understanding how musical intention mirrors performance gesture is extremely 
complicated but there is a general agreement among scholars that progress in this 
domain has many consequences for innovation in the arts, and related to that: 
insight in the processes of human meaning formation and empowerment (Leman, 
2016).  
Research that contributed to the understanding of musical intentionality was 
based on laboratory studies using targeted expressive sensitivities (Davidson, 
1993; Dahl & Friberg, 2007; Nusseck & Wanderley, 2009) and real concert studies 
(Wanderley et al., 2005). Other investigations have related music performance 
gestures to musical structures (Wanderley et al., 2005; Thompson & Luck, 2008), 
to emotions (Dahl & Friberg, 2004; Juslin, 2005; Hunter & Schellenberg, 2010; 
Cochrane et al., 2013) and to expressive targets (Davidson 2005, 2007; Miranda 
et al., 2010; Repp & Keller, 2010; Desmet et al., 2012). Often these studies tend to 
provide a categorization of gestures in relation to a specific instrument (clarinet, 
piano) or in relation to specific labelled emotions. Some studies also specify the 
causal relationship between the performers’ action repertoire and gestural motor 
schemes on the one hand, and the musical structures in a spontaneous condition 
of practicing and performing on the other hand. For example, sensorimotor control 
theory has been used as a basis for explanation (Keller, 2012; Maes et al., 2015; 
Maes, 2016; Leman, 2016; Leman et al., 2017). The notion of inverse model offers 
a way to understand how perceived note structures in a score may trigger learned 
motor schemes from the action repertoire. The notion of a forward model offers a 
way to understand action execution in terms of an automated sequence of motoric 
activity that executes the musical action.  
However, since a performance is the result of an intensive personal and 
deliberate practice that determines how to interpret the music and, accordingly, how 
to articulate the body in relation to this interpretation (Leman, 2016), eliciting the 
performer’s artistic process may support and complement the interpretation of 
empirical data on sound and music in performance in line with the embodied music 
cognition theory (Leman, 2007).  In that sense, sensorimotor control theory applied 
to musical actions may not provide alone a sufficient explanatory basis of the artistic 
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process and of the musical intentions. Next to control theory, we also need to take 
into account interpretation, and context. In short, the resources for action control 
are believed to be comprised in a larger container of resources, where all the things 
that exist, at least for the musician, are contained -- the so-called “action-oriented 
ontology” (Leman, 2007). 
Despite the interest in gesture and in control theory, the musician’s performance 
needed to be deepened in terms of musical intentions. Indeed, it is known that 
performers use gestures to transform a written score into live music. However, such 
a transformation is typically based on musical intentions that draw upon a previous 
compositional analysis. Seen from that perspective, a musical performance is the 
outcome of an artistic process during which knowledge (e.g. on musical style), 
education and training, experience and deliberate practice lead to decisions on how 
to play the musical structures, the articulation of phrases, the dynamics and tension 
arcs, the timbre, and so on. To realize these performance decisions - via real-time 
transformations into live music - the musicians have to adopt motor strategies to 
execute their action. Typically, this action repertoire has been established on the 
basis of traditional musical practices, that is, the learning of repertoire pieces that 
represent a good deal of different motor strategies. In that sense, the musicians’ 
performance gesture is not merely a reflection of the executive strategies for turning 
a musical score into sound, but also a reflection of the musicians’ personal style of 
moving and of their individual corporeal responses to the music. These responses 
emerge from the creative act of establishing and performing an interpretation (Nijs, 
2017). This process implies a combination of an intuitive approach and deliberate 
considerations to music (Platz et al., 2014).  
In previous studies, music performance has been conceived as a multimodal 
corporeal experience (e.g. Schacher, 2015).  Up to recently, research on the 
corporeal dimension of music performance has only scarcely addressed the 
performers’ artistic process of establishing an interpretation. However, first steps 
are being taken to acknowledge the voice of the performer in music performance 
studies. For example, Coorevits et al. (2016) proposed a specific approach called 
performer-inspired analysis that aims at guiding the artistic research process (see 
chapter 3). Basically, this method deconstructs the different layers of significance 
using technology that assists the exploration of different levels of expressiveness 
and musical meaning assignation. In performance studies that draw upon artistic 
exploration, there is a high need to further develop this approach in the direction of 
how and why some gestures occur when associated to particular musical 
intentions.  
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More specifically, if the performers’ expressive gestures are the result of a 
personal and practical artistic work, can we map the subjective artistic experience 
through the lens of empirical studies, which, up to now, had a major focus on 
sensorimotor control?  
And, how can the subjective basis of interpretation and artistic practice be 
integrated into an assistive technology for music performance? 
 
Otherwise said, there is a need for better understanding the relationship between 
musical intentions (derived from artistic interpretations of musical structures), 
actions (especially expressive gestures based on learned repertoires) and sound 
(the live music aspect). Additionally, we want to address intentionality by exploring 
how a musician’s expressive gestures relate to the artistic process.  
We chose, as a case study, the performance of a contemporary Western piano 
piece based on an elaboration of non-western musical elements: Karnatic modes 
from South India and Hindustani rhythms from North India. The performer in 
question (the first author of this study) was quite new to this Indian music tradition. 
Therefore, the repertoire and its associated musical knowledge offered a way to 
investigate the artistic process development, in particular, differences in the 
interpretation and associated executive strategies from an initial approach to a 
developed approach. In our study, the artistic process was made explicit on the 
basis of a performative experiment that integrated the musician’s description and 
explanation of her performance practice. Considering the difficulty to cope with this 
subjective component (Leman, 2007), we developed a multimodal analysis that 
aligns two different layers:  
1. qualitative/phenomenological approach (Van Manen, 1990; Giorgi, 2009), 
i.e. a top-down approach based on the performer’s reflections through verbal 
descriptions of her artistic process and through recalled lived experiences;  
2. quantitative approach, i.e. a bottom-up approach based on the use of motion 
capture technology as a technology-enhanced mirror, i.e. augmenting the 
traditional mirror with objective measurement of body movement.  
 
Both approaches are based on the performer-based analysis method (Caruso et 
al., 2016), in which the performer analyses the measurements in relation to the 
experienced (local, or score related) musical intentions. In this way, the performer 
proceeds from an intuitive analytical observation to a deliberate acquisition of 
knowledge (concrete level) and to a final systematic evaluation mediated by the 
technologically augmented mirror (meta-level).  
The aim of this study is to go beyond the local musical score level by paying 
attention to the stylistic and artistic interpretations that the performer develops 
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during the artistic process. In this approach, the performer-based analysis is 
supported by technology as a "mirror" (technology-enhanced mirror) that provides 
top-down and bottom-up enhanced feedback regarding the performance. 
Obviously, the feedback is re-injected in the artistic process that defines and 
shapes the expressive intention of the performer. The mirror thus becomes a tool 
in a reinforcement dynamic within the artistic process. Our aim is to better 
understand this principle of artistic interaction that drives expressive performance 
intentions (Figure 4.23). 
 
 
 
Figure 4.23 This scheme summarizes the concepts and the artistic context (“Indian-
inspired” practice in this case) inherent to the performer-based analysis 
method. 
 
 
To structure our ideas on this topic, we first frame the notion of intentionality and 
music interpretation within the artistic context of a music performance (section 4 1). 
We then situate this notion in the context of recent theories on enactment and 
embodied music cognition (section 4 2). Next, we introduce the method based on 
the use of technology as a mirror of music performance practice (section 4.3), and 
we show how this leads to specific results about gestures and intentions referring 
to the analysis of a short piano fragment (section 4.4). We conclude our study with 
a discussion section (section 4. 5). 
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 The artistic process in music performance: 
interpretation, enactment and embodiment  
In classical written music, the artistic process can be conceived as a task in which 
a musical score is transformed into a live performance. This transformation involves 
a practice based on specific learning strategies of established interpretative models 
(Chaffin & Imreh, 2002). Typically, the practice consists of routine procedures. For 
example, in the initial stage the musician is engaged in a so-called scouting-it-out 
of the score (Neuhaus, 1973; Chaffin et al., 2003), which is an intuitive 
apprehension and interpretation of the score based on, for example, sight-reading. 
Then, in a later stage, the musician is engaged in a more deliberate heuristic 
approach that consists in analysing the score and practicing the piece in light of 
historical and conventional approaches or notions on a particular style, sometimes 
informed by listening to previous recordings. However, apart from routine 
procedures, the musician would also explore personal and creative expressive 
forms (Hubrich, 2016). For this reason, it is obvious that performances differ one 
from another by specific choices of expressive intentions in view of aesthetic or 
stylistic outcomes (Chaffin, 2007).  
Overall, we believe that the artistic practice can be conceived as being based on 
music interpretation and the processes of enactment and embodiment. In the next 
section (4.2.1) we first define intentionality and music interpretation; then (section 
4.2.2) we focus on the process of enactment (the way an interpretation is acted out) 
and on the process of embodiment (the way a performance is rooted in bodily 
processes). Furthermore, we take into account the importance of the performance 
space where performers shape and adapt their musical gestures in function of a 
specific cultural and emotional context, environment and acoustic (see also: 
Bourgeau, 2006; Jensenius, 2007). 
 Intentionality and music interpretation 
According to the famous pianist Vladimir Horowitz, the composer’s notation on a 
score is « a mere skeleton that the performer must endow with flesh and blood»2. 
This view underlines the role of the performer as an interpreter of a “text” (Gadamer, 
1989; Benson, 2003). In classical music, indeed, a musical interpretation refers to 
the musician’s intentions, which are the result of the decision-making process about 
 
                                           
2 Schonberg, H. (1992). Horowitz: His life and music. New York: Simon & Schuster. 
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the content (aesthetic) and the way to perform the composition (performance 
gestures). Intentions involve musical concerns (how the music should sound) and 
executive decisions (how this should be realized) in relation to the shared meanings 
(social dimension). Music performance typically entails a dialogical interaction 
between playing what is written (executing) and performing (interpretation) 
(Sloboda et al., 1996). On the one hand, performers have to respect the composers’ 
ideas and historical tradition (see “composer authenticity” in Kivy, 1995). On the 
other hand, performers are creative persons free to follow their own intentions and 
decisions on how to play a score (see “personal authenticity” in Kivy, 1995).  
Performers shape their interpretation on the basis of their own artistic and 
performative intentions (collected through experience), which comprises both 
aesthetic concerns and performance practice approaches (Dreyfus, 2007; Cruiz & 
Lourenço, 2010). Therefore, music interpretation requires a broad knowledge, 
gained from tradition and from other experiences. Such knowledge needs to be 
structured on a conceptual level and implemented as intentional choices in the 
performance practice. In this delicate interpretative challenge, performers need to 
acquire specific knowledge and skills inherent to the text (score) and the context 
using historical research to create, for example, new versions of extinct musical 
practices or to reinterpret older works in light of new interpretative insights 
(Danuser, 1992). This process is not a mere historical reconstruction but rather a 
creative act where performers often experiment with music material by applying 
different approaches with the intention of renewing traditional performative 
approaches and establishing their own performance model. Thus, interpretation 
constitutes an essential step that shapes the performers’ intentional musical actions 
(Leman, 2016).  
In short, the performers’ musical actions are built on the intentions arisen from 
their process of interpretation and such musical intentions direct gestures on 
specific musical goals. In transferring those intentions into material form (music), 
the body can be conceived as a mediator between a mental level and physical 
energy (Leman, 2007). 
 The processes of enactment and embodiment in the 
performance space 
The concept of interpretation is an important point of departure in any attempt to 
define the musicians’ understanding of the music. The musicians interpretation 
constitute the framework for transforming the musical intentions into the sounding 
music. This determines the musicians’ gestural involvement in the performance. 
We assume that this transformation process can be conceived as an enactment 
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process (Leman, 2016). Enactment means that it involves corporeal action to 
realize it through the intertwining of the decoding and encoding processes. 
Decoding consists in the transformation of sound in musical intentional states, while 
encoding is concerned with acting out such established musical intentions. During 
practice, performers acquire a sensorimotor scheme that allows them to anticipate 
actions in function of the intended sound. Thus, in controlling and directing 
corporeal articulations towards specific musical goals, performers are guided by 
what they learn and embody throughout their artistic process. In addition, the 
enactment process involves on the spot responses to circumstantial contingencies 
such as different subjective and emotional circumstances and different situational 
components such as the concert hall and the audience (Nijs, 2017). As such, the 
performer’s body, located in the space, engages in a spatiality of sensations or 
spatiality of situations (Merleau Ponty, 1962) which, during performance, may 
update the sensorimotor predictive model.  
An important aspect of the enactment process is embodiment. Drawing on 
reflexes and acquired sensorimotor skills, embodiment involves certain corporeal 
states that assist the sensorimotor prediction that underlies enactment. 
Embodiment happens at different levels (Metzinger & Windt, 2015; Nijs, 2017) 
according to:  
1. basic bodily reactions (e.g. reflexes) to the world (e.g. instrument and music) 
that are based on morphological features (e.g. tendon elasticity); 
2. generation of an internal model of the body, the so-called body schema 
(Gallagher, 2005), on the basis of one’s own morphological interactions with 
the world and on the acquisition of sensorimotor skills; 
3. the way the body is subjectively perceived, seen and experienced. 
Each of these levels plays a role in determining the musical gestures that realise 
the transformation of intended musical ideas into sound. 
Focusing specifically on the processes of enactment and embodiment, our study 
wants to explore the intentional sensorimotor scheme of a musician, who 
experimented with different displacement of her gestures in the performance space 
in function of the deliberate interpretation acquired during her artistic process.   
To sum up, interpretation and embodiment are two essential components of the 
artistic process. To better understand their role in the artistic process, we worked 
out a concrete case involving the analysis of a piano performance by using the 
feedback from the technology-enhanced mirror. 
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 A case study regarding interpretation and 
embodiment 
A performative experiment was set up in order to understand the relationship 
between interpretation (as action intentionality) and embodiment (as physical 
realization of the action). The goal of the study was to show how the performer-
based analysis of expressive musical intentions and body movements contribute to 
frame a piano performance. 
 Method 
Participant 
The participant in this study is the first author, Giusy Caruso, who is a concert 
pianist trained in classical music performance. As a performer, she has a high-level 
expertise in contemporary music performance (she obtained a Post-Master in 
Contemporary Music at the Royal Conservatory of Ghent, Belgium). She has a 
basic theoretical background in Indian music acquired during a previous research 
project conducted at the CODARTS (Conservatory of Rotterdam, The 
Netherlands). 
Music  
The music used in this case study is the 8th cycle from the 72 Etudes Karnatiques 
pour piano (1957-1984) by Jacques Charpentier (1933-2017) because the pianist 
started her practice in 2012 from this specific cycle (initial approach). This piece is 
a contemporary Western piano work based on the South Indian 72 Karnatic modes 
(Melakarta Ragas) and on an elaboration of one rhythmical pattern, niççanka tala, 
from the 120 Hindustani deçî-tâlas. The 8th cycle is a collection of six etudes 
conceived by the composer to be played in one movement as Quasi una Sonata 
where the Karnatic modes Gavambodi and Bhavaprya are used as a first and a 
second sonata theme (see chapter 2).  
In this study, we referred, in particular, to the audio and gestural analysis of a 
short fragment from the Gavambodi theme, elaborated by the composer in a 
rhythmical pattern inspired by the Indian niççanka tala with one value omitted (see 
Figure 4.24).   
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Figure 4.24 The original Indian niççanka tala and the elaboration made by 
Charpentier. 
 
We decided to limit the analysis to this fragment in order to explore the 
procedure, to see how the methodology can be integrated in an artistic practice and 
research context and to investigate the value of the results. 
 
Setting and equipment 
To ensure the ecological validity of the performance space (see section 2.2), the 
performative experiment was conducted in a concert hall (the Miry Zaal at the Royal 
Conservatory of Ghent) using a grand piano Steinway. To provoke a spontaneous 
playing in the experiment, we used a video recording suggesting the natural feeling 
of a public concert, even if there was no audience really involved. The performative 
experiment was recorded with two video cameras (lateral & top view) and a 
microphone. Furthermore, the performer’s movements were recorded with the 
OptiTrack Motion Capture System (http://optitrack.com/). Six infrared cameras 
were positioned in a hexagonal configuration on a fixed bridge, a setup that is 
sufficient to get a three-dimensional positional readout of infrared reflective markers 
at a sampling rate of 100 Hz (see Figure 4.25). Eighteen markers were placed on 
the pianist’s upper part of the body (three on the head, three on each hand, three 
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on the back and three on each elbow), and four on the boundaries of the keyboard 
to have its reference in the visualization of the MoCap recording (see Figure 4.25).  
 
 
 
 
 
Figure 4.25 The MoCap set up with 6 infrared cameras positioned on a fixed bridge.  
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 Procedure 
Preparation  
The performative experiment required a period of practice and preparation. On the 
one hand, this concerned the performer’s artistic process of establishing an 
interpretation of the piece. On the other hand, it entailed the performer-based 
analysis method in which top-down and bottom-up analysis of several video 
recordings of her piano performances allowed the performer-researcher to look 
back at her artistic process.  
First, to prepare the performance of the 8th cycle from the 72 Etudes Karnatiques, 
the pianist conducted a musicological research to enrich her cultural knowledge 
competences on Indian Music (see Caruso & Leman, 2015, chapter 2 of this 
dissertation). Furthermore, she had a collaborative three years practice with the 
composer Jacques Charpentier, and with experts in Indian music, a Karnatci singer 
and a dancer with whom she conceived an artistic project called Re-Orient. This 
artistic process led the performer to shape her musical interpretation, intentions and 
gestures on the basis of the explicit musical knowledge of and experiences with 
Indian music (Hindustani and Karnatic) she acquired by her artistic practice.  
Second, the performer spent a period on observing and analysing video footages 
of her previous performances recorded in two years (2012-2014): two solo 
performances and an ensemble performance with a Karnatic singer and a dancer 
trained in Indian music. On the basis of an introspective and retrospective analysis 
(stimulated recall method; see Bloom, 1953), different types of gestures (see also: 
Delalande, 1988, 1995) were annotated referring to some specific movements of 
the upper part of the body (head, right hand and right elbow), which is considered 
the most expressive part of the pianist (Davidson, 2007). Focusing on one fragment 
from the score (see Figure 4.24), she referred in particular to three categories of 
gestures and relative symbols (see Table 4.1). In this way, it became possible to 
reconstruct gestural changes. Furthermore, a video observation was done using 
the ELAN package, a software dedicated to multimodal video observation and 
analysis (Wittenburg et al., 2006). This software served as a technology-enhanced 
mirror, offering the possibility to systematically observe and categorize gestures.  
Third, the performer elaborated a performance model to systematically explain the 
relation between her musical intentions and gestures (see also: Chaffin & Imreh, 
2002). All that information is summarized in the performance model and reported 
in the score by a specific score annotation (Figure 4.26). 
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Figure 4.26 The performance model. 
It consists of a systematic structural analysis of the score (musical form, 
subdivision of phrases) combined with a collection of subjective 
observations on the technical structures (e.g. patterns, fingerings, motor 
strategies) and the interpretative cues (e.g. tempo, articulation, 
dynamics). 
 
To report and annotate on the score the changes from the initial approach to the 
developed approach, the pianist edited her performance model by codifying her 
motor strategies (specifically the gestures of the head, the elbows and the hands) 
through the symbols in Table 4.1.  
The symbols in Table 4.1 refer to the gestural approach in playing the accented 
notes of one fragment from the score as in her initial approach and in her developed 
performance affected by her joint practice with the composer and Indian music 
experts (see Figure 4.27).  
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Table 4.1 Codification made by the performer referring to the enactment of the 
fragment (see Figure 4.27). 
 
Gestures Meaning  
 
   head 
Symbols 
 
   hands 
 
 
   Elbows 
composed almost fixed in a certain position 
   
wavy down-up-down movement 
  
  
punctuating evident accentuation of the down-up-down 
movement 
   
 
 
Figure 4.27 The performer’s score annotation. 
This figure shows the performer’s score annotation applied on the same 
fragment (Charpentier’s elaboration of the Indian niççanka rhythm, see 
Figure 4.24) performed during the experiment. These two examples 
illustrate the different motor strategies in playing the accented notes of 
the same fragment by using the symbols in Table 4.1. The head moves 
from a composed position in the initial approach to a punctuating 
movement in the developed approach. Both elbows and hands shift from 
a wavy movement in the initial approach to a punctuating movement in 
the developed approach. 
Mirroring the intentionality and gesture of a piano performance 
  
 81 
The performance model and score annotation lead the performer to systematically 
reflect on her artistic process by following these points:  
- “what” is the piece in term of its musical structures, i.e. analytical description 
of the piece,  
- “how” to transform these musical structures into technical features i.e. the 
description of her intentional motor strategies (process of enactment), 
- “why” confer specific aesthetic significations to the musical patterns, i.e. 
description regarding the intentional decision-making over the interpretative 
cues. 
This procedure served for three purposes, namely, to:  
1. systematically document the artistic process (how the performer shapes her 
musical intentions during the artistic process);  
2. structure the subjective self-report in relation to the sensorimotor-based 
descriptions;  
3. organize the final analysis and correlation between score – intentions – 
gestures.  
The performance model was also used, indeed, in the performative experiment as 
a protocol for the verbal descriptions (verbatim in appendix A.5) and as a structure 
to correlate the artistic outcome from the score with the gestures annotations in the 
final analysis in Elan.  
 
Performative experiment 
The Performative Experiment was structured as follows:  
1. Performative Section 1: spontaneous performance of the entire piece; 
2. Fragment Sections 1, 2 & 3: performance and performer-based analysis of 
three fragments extracted from the piece using a retrospective thinking-aloud 
procedure (Van den Haak & De Jong, 2003);  
3. Performative Section 2: spontaneous performance of the entire piece. 
The retrospective thinking-aloud procedure allowed the performer to render explicit 
and systematic her artistic reflections on her performance practice. By referring to 
the music performance model and the score annotation elaborated during the 
period of preparation, the performer verbally elicited her progresses of learning and 
enacting while demonstrating some passages at the piano. She performed two 
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versions of each fragment, which represent the initial approach (implicit 
understanding of the music) and her developed approach (founded on the 
deliberate explicit knowledge acquired during the artistic process). 
The two spontaneous performances (Performative Sections 1 and 2) were used to 
induce a natural execution in the Fragment Sections 1 and 2. They are also used 
as a point of reference in order to detect possible biases during the thinking-aloud 
procedure, i.e. whether the supposed causal sequence of stimuli and expressive 
responses influence the natural performance. They were examined by two of the 
researchers (1st and 2nd author, both professional musicians) to verify the 
consistency of the interpretation in both performances. 
 
 
Data Acquisition 
The data obtained from the experiment consist of: (1) the performer’s subjective 
reflections retrieved during the thinking-aloud procedure by following the 
performance model (see the verbatim in appendix A.5); (2) motion data retrieved 
from the MoCap system recording; (3) video and audio data.  
The MoCap recording provided raw data in the form of Euclidean positions of the 
markers in the performance space and, most important for musicians, the 
visualization of the avatar as their “mirrored” image (see Figure 4.28). 
  
 
 
 
 
Figure 4.28 The MoCap avatar.  
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In contrast to other experiments based on motion capturing (e.g. Wanderley et 
al., 2005; Goebl & Palmer, 2008, 2009, 2013; Schoonderwaldt, 2009; Dalla Bella & 
Palmer, 2011), in our study the performer, being at the same time the researcher, 
decided to focus on the video analysis of the MoCap recording as a “mirror” where 
she could verify her approach. For this purpose, the MoCap video was captured in 
three perspectives (up, lateral and side view) by OBS Studio video processing 
software. Then, the tracks were imported in PhysMo2 (Barraclough, 2011), a 
software for frame-by-frame video analysis of motion (see appendix A.4 for a 
description of this procedure). By using PhysMo2, the X- Y- displacement (in pixels) 
against time (s) were extracted. The analysis in Physmo2 considers the 
displacement of only one marker per body part. The audio waveforms were 
extracted from the video recording by using the software Audacity (Mazzoni & 
Dannenberg, 1999). 
 Data Analysis 
In line with the performer-based analysis method (Caruso et al., 2016), the data 
analysis involves a quantitative exploration of the video, audio and motion 
measurements (bottom-up) and a qualitative interpretation of these measurements 
(top-down). Both approaches (quantitative and qualitative) were aligned and 
synthetized using the Elan software, which served as a mediator between the 
observer (the performer) and the observed (her performance).  
 
Quantitative Analysis.  
Audio Analysis. The audio waveforms of the initial and the developed 
performance were analysed with Sonic Visualiser 1.9 (Cannam et al., 2010) in order 
to export the data concerning the parameters indicated in the performance model: 
tempo and dynamics. A note-by-note audio analysis was done by dividing the 
fragment of each version into 26 windows (26 notes) with the use of Aubio vamp 
plug-ins for the notes onset. This subdivision enabled calculating the duration of 
each note. Second, BBC vamp plug-ins for the spectral analysis was used to 
calculate the root-mean-square (RMS) of the notes in each fragment in order to 
obtain the energy values (sound intensity). From all the energy values, we 
calculated the mean to obtain one value for each note.  
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Motion Analysis. The data from Physmo2 consisted of the horizontal (x) and 
vertical (y) displacements in pixels against time. We analysed the vertical 
displacement (y) of the head, the right hand and the right elbow in the lateral 
camera view. From the vertical displacement data (y), we calculated two kinematic 
variables, namely relative velocity (V) and acceleration (A):  
 
V = Δy /t 
A= ΔV/t 
 
Furthermore, we used the notes onsets extracted with Sonic Visualiser to 
subdivide the data concerning the vertical displacement (y) into 26 windows (26 
notes).  
 
From this subdivision, we calculated for each note the absolute difference in 
amplitude, of the movement of the head, the right hand and the right elbow, by 
subtracting the maximum vertical displacement value (Max) and minimum vertical 
displacement value (Min):  
Max(y) – Min(y) 
 
 
Qualitative Analysis 
The qualitative analysis consisted of the performer’s observation and annotation 
analysis of her playing the initial and the developed performance using the audio 
and video recordings obtained from the experiment. After having synchronized the 
video and audio recordings (see appendix A.4), the audio and the MoCap data were 
imported in the Elan software. Next, to precisely annotate the gestures (see the 
labels in Table 4.2) and to see the exact correspondence between the movements 
and the accented notes, the video was segmented on the basis of the note onset 
detector, as retrieved from the audio analysis in Sonic Visualiser. At this point, the 
performer needed to integrate her gestural categorization, intuitively segmented as 
in Table 4.1 (top-down approach). 
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Table 4.2 Integration of gestures labelled in Table 4.1 
 
Gestures Meaning 
rotating turn around 
transition 1 (T1) down-up movement 
transition 2 (T2) up-down movement 
flowing smoothly oscillation of the down-up-
down movement 
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Alignment 
Qualitative and quantitative data were aligned using the score as a point of 
reference, as shown in the following scheme (see Figure 4.29): 
 
 
 
Figure 4.29 The performer’s analytical strategy.  
This figure represents a summary of the performer’s analytical strategy. 
The score, which in this case study is the rhythmical pattern in Figure 
4.24, was used as a point of reference. With regard to the quantitative 
analysis, the performer expected differences between the results of initial 
and the developed performance concerning the audio (duration and 
energy) and the video (motion, displacement, velocity and acceleration). 
In respect to the qualitative analysis, as indicated in the verbatim (see 
appendix A.5), the performer reported similarities only in the musical 
structure and technical features (patterns and fingerings). The alignment 
of both approaches should reveal in the results an association of these 
assumptions.  
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To compare the subjective analysis, based on the performance model, with all the 
objective analysis (audio, video and the kinematics displacement, velocity and 
acceleration) of the two performances (initial and developed), the pianist used 
again the Elan software as media browsers. By integrating all those data 
(qualitative and quantitative) in Elan, the performer could look at a complete dataset 
and start comparing and interpreting all the data and the graphs obtained (see 
Figure 4.30). 
 
 
Figure 4.30 Elan software.  
This screen shot, taken from one of the Elan projects, shows the parallel 
configuration of four layers in analysing the developed performance of the 
piano fragment in Figure 4.24. The quantitative measurements are 
displayed in the following order from up downward (1) the video, (2) the 
motion tracks of head, right hand, and right elbow, (3) the audio 
waveforms, while the qualitative descriptions (4) are shown below in the 
segmented annotations made by the performer by following the structure 
of the performance model (musical structure, technical features and 
interpretative cues, see Figure 4.26). 
 
Finally, to detect the precise occurrence of gestures and the correlation between 
movements and sound, the performer proceeded with a statistical analysis made 
in SPSS (Pallant, 2010) using the analysis of the frequencies, t-test, Wilcoxon 
Signed-Ranks’s test and Spearman's Rank-Order Correlation as summarized in the 
following scheme. The qualitative and quantitative data, taken from the 
performance of the fragment in Figure 4.24, were analysed according to these 
specific cases: all the notes, accented notes and non-accented notes (see Figure 
4.31). 
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Figure 4.31 Data collection. 
Summary of the organization of the data using the technology-enhanced 
mirror (Motion Capture, Physmo2, Sonic Visualiser, Elan software) and 
SPSS. The performer refers to her artistic self-report (the verbatim of the 
experiment organized according to the performance model) in order to 
interpret all the audio and motion data in function of her musical intentions 
related to all the above cases.   
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 Results 
Top-down analysis 
To determine what kind of gestures occurred most frequently in each version, the 
mode of the motor strategies was calculated. The results showed changes in motor 
strategies between the two versions for the right hand, the right elbow and the head.  
The general “flowing/wavy” strategies in the initial approach changed into a 
systematic “flowing/punctuating” strategy in the developed approach. With regard 
to the accented notes, results indicated that the right hand and right elbow used 
much more the “punctuating” strategy in the developed approach and the “wavy” 
strategy in the initial approach, while the head progressed from a recurrent use of 
the “flowing” strategy in the initial approach to an “up-down” strategy in the 
developed approach. With regard to the non-accented notes, the right hand moved 
from a “wavy” strategy in the initial approach to a “flowing” strategy in the developed 
approach while the right elbow from a “flowing” strategy in the initial approach to a 
mix of “composed” and “down-up” strategy in the developed approach. The head 
presented a “composed” strategy in the initial approach and a major use of the 
“flowing” strategy in the developed approach. These results are summarized in 
Table 4.3. 
 
 
Table 4.3 Most occurring (mode) motor strategies in the head, right hand and right 
elbow. 
Motor strategies Initial approach Developed approach 
 accented non acc. accented non acc. 
head flowing composed up-down flowing 
r. hand wavy wavy punctuating flowing 
r. elbow wavy flowing punctuating composed/down-up  
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Bottom-up analysis 
Audio Analysis. The note-by-note audio analysis in Sonic Visualizer focused on 
the parameters taken from the interpretative cues of the performance model, 
namely tempo and dynamics.  
Concerning tempo, a t-test was conducted in SPSS to compare the duration of 
the accented notes in the initial approach (M = .20, SD= .01) vs the developed 
approach (M = .22, SD = .01). The results show a significant increase in the duration 
for the accented notes of the developed approach (t = -3.344, p < .05).  
Concerning dynamics (energy), visual inspection (histograms, normal Q-Q plots 
and box plots) and a Shapiro-Wilk’s test (Shapiro & Wilk, 1965) revealed that the 
data were not normally distributed in the initial approach (W = .931, p < .05) and in 
the developed approach (W = .865, p < .05). Therefore, we applied the Wilcoxon 
Signed-Ranks’s test. 
The results indicated a significant decrease of energy for all the notes in the 
developed approach (Mdn = .04, p < .05) compared to the initial approach 
(Mdn = .07, p < .05); a significant decrease of energy for the accented notes in 
the developed approach (Mdn = .07, p < .05) compared to the initial approach (Mdn 
= .10, p < .05); and, a significant decrease of energy for non-accented notes in the 
developed approach (Mdn = .03, p < .05) compared to the initial approach (Mdn = 
.06, p < .05).  
The t and z values of the significant differences are reported in the Table 4.4.   
 
 
Table 4.4 The table shows the significant increase (p < .05) in the developed 
approach for the duration and a significant decrease (p < .05) for the 
energy. 
 
  
Variables All notes Accent. notes Non-accent. Notes 
Duration  t = -3.344  
Energy z =-4.457 z = -2.366 z = - 3.823 
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Motion analysis. Figure 4.32 shows the vertical displacement of the right hand, 
the right elbow and the head (y) data from Physmo2, the motor strategies of the 
developed approach appear wider and more coordinated.  
 
 
 
 
Figure 4.32  A comparison between the vertical displacement (y) of the right hand, the 
right elbow and the head in the initial approach and in the developed 
approach according to the score above, taken as a point of reference.  
The graph of the developed approach shows similar trajectories in the 
right hand, right elbow and head, concerning the “punctuating” strategy, 
as preparation to playing the accents. We can notice how the graph of the 
developed approach is more pronounced clearly replicating the musical 
shape in the three parts of the body analysed. 
 
 
To check a significant difference in the gestures of the initial approach and the 
developed approach, the Wilcoxon Signed-Ranks’s test was used for not normally 
distributed data.  
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The results present: 
1) for all the notes a significant increase in:  
a) the amplitude of: 
- the right hand in the developed approach (Mdn = 51.0) compared to the 
initial approach (Mdn = 34.0) 
- the right elbow in the developed approach (Mdn = 26.0) compared to the 
initial approach (Mdn = 11.0)  
- the head in the developed approach (Mdn = 12.0) compared to the initial 
approach (Mdn = 3.0) 
b) the velocity of : 
- the right hand in the developed approach (Mdn = 516.0) compared to the 
initial approach (Mdn = 285.0) 
- the right elbow in the developed approach (Mdn = 150.0) compared to the 
initial approach (Mdn = 94.2)  
- the head in the developed approach (Mdn = 94.2) compared to the initial 
approach (Mdn = 30.0) 
c) the acelleration of: 
- the right hand in the developed approach (Mdn = 14914.2) compared to 
the initial approach (Mdn = 13371.4) 
- the right elbow in the developed approach (Mdn = 4275.0) compared to 
the initial approach (Mdn = 3375.0)  
- the head in the developed approach (Mdn = 2400.0) compared to the 
initial approach (Mdn = 1350.0) 
2) for the accented notes a significant increase in: 
a) the amplitude of: 
- the right hand in the developed approach (Mdn = 141.0) compared to the 
initial approach (Mdn = 79.0)  
- the right elbow in the developed approach (Mdn = 56.0) compared to the 
initial approach (Mdn = 15.0)  
- the head in the developed approach (Mdn = 25.0) compared to the initial 
approach (Mdn = 7.0) 
b) the velocity of3: 
- the right elbow in the developed approach (Mdn = 137.1) compared to the 
initial approach (Mdn = 55.7)  
- the head in the developed approach (Mdn = 25,71) compared to the initial 
approach (Mdn = 78.0)  
 
                                           
3 The right hand did not present a significant increase in the velocity. 
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3) for the non-accented notes a significant increase in  
a) the amplitude of: 
- the right hand in the developed approach (Mdn = 39.0) compared to the 
initial approach (Mdn = 28.0) 
- the right elbow in the developed approach (Mdn = 19.0) compared to the 
initial approach (Mdn = 11.0)  
- the head in the developed approach (Mdn = 11.0) compared to the initial 
approach (Mdn = 2.0) 
b) the velocity of: 
- the right hand in the developed approach (Mdn = 630.0) compared to the 
initial approach (Mdn = 280.0) 
- the right elbow in the developed approach (Mdn = 183.7) compared to the 
initial approach (Mdn = 107.1)  
- the head in the developed approach (Mdn = 107.1) compared to the initial 
approach (Mdn = 30.0) 
c) the acceleration of: 
- the right hand in the developed approach (Mdn = 19542.8) compared to 
the initial approach (Mdn = 13371.42) 
- the right elbow in the developed approach (Mdn = 4757.1) compared to 
the initial approach (Mdn = 3857.1)  
- the head in the developed approach (Mdn = 2700.0) compared to the 
initial approach (Mdn = 1285.7) 
 
The z values of the significant differences are summarized in Table 4.5. 
 
 
 
Table 4.5  The z value for the significant increase in the developed approach (p < .05) 
 
  
 
Variables 
 
All notes 
 
Accent. notes 
 
Non-accent. notes 
 
Gestures 
 
R. hand 
 
R. elbow 
 
Head 
 
R. hand 
 
R. elbow 
 
Head 
 
R. hand 
 
R. elbow 
 
Head 
 
Amplitude 
 
 
z= -3,604 
 
z= -3.570 
 
z= -4.459 
 
 z= -2.366 
 
z= -2.371 
 
z= -2.371 
 
z= -2.295 
 
z= -2.201 
 
z= -3.726 
Velocity z= -3.820 z= - 4.349 z= -4.469  z= -2.371 z= -2.197 z= -3.823 z= -3.542 z= -3.783 
Acceleration z= -1,994 z= -2.475 z= -3,916    z= -2.133 z= -2.374 z= -3.622 
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Correlation analysis 
To determine the relationship between sound and gestures, specifically in the right 
hand and the right elbow, we used the Spearman’s Rank-Order correlation analysis 
for non-normally distributed but monotonic data. In the initial approach, we found 
only a strong correlation in all the notes between the amplitude of the right hand 
and the energy. 
 
 
 
 
 
Table 4.6 Correlations between the energy and the amplitude of all the notes in the 
initial approach.  
 
Variables   Mean Energy  R. hand Amplitude 
Mean Energy  Correlation 
Coefficient 
  ,702** 
R. hand Amplitude Correlation 
Coefficient 
,702**   
*. Correlation is significant at the 0.05 level (2-tailed). 
 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
 
The results regarding all the notes of the developed approach show a significant 
positive correlation between the duration and the amplitude of right hand and right 
elbow with the energy. A significant negative correlation was detected between the 
duration and the velocity of right hand and the acceleration of right hand and right 
elbow. Concerning the movements, a significant positive correlation was found 
between the amplitude of right hand and right elbow. With regard to the velocity, 
right hand and right elbow present a significant positive correlation as well as for 
the acceleration. These results are summarized in Table 4.7. 
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Table 4.7 Correlations between duration, energy, amplitude, velocity and acceleration 
of all the notes in the developed approach.  
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 Discussion 
In this study, we explored the intentional process of a piano performance in relation 
to musical gestures, score interpretation and stylistic/artistic decisions. In order to 
access the intended initial and developed way of expression, we combined a top-
down analysis (performer’s subjective perspective) with a bottom-up analysis 
(objective measurement on movement and audio). However, this approach formed 
part of an artistic process that leads here to a final performer-based analysis 
method (Caruso et al., 2016). In the course of the artistic process, the results were 
actually used to refine the artistic interpretation, that is, to sharpen the expressive 
intentions, using performative gestures that optimally support these intentions.  
 Intentionality and gesture 
Although accents are conventional signs in music notation, they can be performed 
in many different ways depending on the musical style, the context, the type of 
pulse or rhythmical pattern (Drake & Palmer, 1993; Friberg & Battel, 2002), and on 
performance posture (from a certain height or closer to the keyboard, with or even 
without a deep pressure, using only arms or the entire body; Lourenço, 2010). The 
short rhythmical fragment chosen for our analysis is Charpentier’s elaboration of 
the Indian rhythm niççanka (♪♩ ♩ ♩. ♩ ♩ ♪, see Figure 4.24). The composer has 
marked this rhythmical pattern in the score with dynamic accents (sff). As the pianist 
referred during the experiment, the most obvious way to perform an accent is to 
stress it and play it louder (see also Parncutt, 1997):  
 
«My first interpretative approach to this fragment was to emphasize the bi-
chords where one has to play the accent very loud just by pressing the keys 
harder, feeling sometimes pain in my hands and fingers»4. 
 
The audio analysis of the initial performance shows, indeed, higher energy 
values when playing the accented notes. However, after the experience with the 
dancer and the collaboration with the composer, the pianist decided to change her 
motor strategies in respect to new music intentions acquired:  
 
 
                                           
4See the verbatim  in appendix A.5 
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« During my performance practice, I conceived an artistic project called “Re-
Orient” involving a Karnatic singer and an Indian dancer. The Indian dancer 
made a particular choreography to accompany this percussive part. It 
happened that, when we practiced together this section, watching her 
movements, I started feeling and articulating differently this rhythmical pattern 
synchronizing the music with her choreography. Therefore, I played this part 
not simply by emphasizing the accents but also by articulating and “acting out” 
the accents with my body. During the collaborative practice with the 
composer, I realized that this rhythm is also inspired to an Indian rhythm called 
niççanka»5. 
The developed pianist’s motor strategy caused a different gestural articulation of 
the rhythmical groups. It was based on a new intentional way of considering and 
feeling those accents, and thus a new intentional way of enacting this rhythm. The 
developed performance reveals a significant increase of duration and amplitude of 
the gestures, especially in the phase when the playing of the accented notes is 
prepared (see Figure 4.32). Previous research pointed to the fact that the 
performance of accents depends on the melodic contour (Thomassen, 1982; 
Lerdahl & Jackendoff, 1983), duration or tempo (Deliège, 1987; Sundberg, 1988; 
Sloboda, 1991) and timbre (Parncutt, 1994a; Huron & Royal, 1996; Pfordresher, 
2003). However, in our approach, we want to add that gestures play a fundamental 
role in understanding the performance of accents, i.e. the intentional way to 
perform. Gestures require a preparatory phase and an executive phase. The extra 
time needed to prepare the execution of the accents is particularly relevant for 
enacting expressive sound effects (Repp, 1992; Kurkela, 1995; Parncutt, 1997, 
2003; Palmer, 1997; Gabrielsson & Juslin, 2003; Widmer & Goebl, 2004; Leman, 
2007, 2016). This enactment of expression was reflected in the significant 
correlation between duration, energy, and right hand and right elbow amplitude of 
the developed expression: the wider movements increase the duration of the 
accented notes but decrease the energy of sound. Furthermore, the significant 
negative correlation between the velocity of the right hand and the acceleration of 
the right hand and the right elbow with the duration means that the duration 
decreased when the velocity and acceleration of the right hand and the right elbow 
increased. These changes are crucial, especially in piano playing, where the 
enactment of expression on the instrument is translated into the velocity of the 
piano key that affects the way a string is touched and, subsequently, generates the 
sound energy and consequently the loudness and timbre (Parncutt, 1997; Bisesi & 
Parncutt, 2010).  
 
                                           
5 ibid. 
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Through a major corporeal involvement, based on the enactment of the intended 
expression arc, the pianist can manipulate duration and dynamics. Accordingly, it 
is possible to create a variety of subtle effects of accentuation embraced in phrasing 
and prolonged individual notes. By comparing the pianist’s self-report and the 
motion capture data, we saw how the collaborative practice with the composer and 
Indian experts, changed her enactment of this fragment.  
Other analyses can be undertaken in the future by mapping a performance 
practice in real time and not in a retrospective view, as in the present case study. 
This method could be extended to a longer piece of music (instead of a short 
fragment) deepening the study on the accented notes in piano playing and 
calculating specifically the differences in the attack, or rise time, steady state, and 
decay portions of sounds, as well as the correlation between gestures and touch 
(timbre). 
 The artistic process and the gestural engagement 
The performative experiment was set up to better understand the performers’ 
expressive intentions as part of the artistic process. Evidently, long-term piano 
practicing brings about differences in organization and coordination of movements. 
Studies show that the flexibility of the nervous system through extensive piano 
practice allows for an optimization and coordination of the movements and, 
consequently, a refined control of loudness and sound energy (Furuya & 
Altenmüller, 2013). In our present study, the motor coordination obtained after a 
period of practicing (also with the dancer) turned out to affect the performance 
model of the pianist and accordingly, her enactment in function of the sound she 
wants to produce, changed. Such a dynamic is obviously crucial for the 
development of the artistic process. After all, the artistic process is a development 
process that leads to gestural solutions for intended expressive strategies. 
Expressive gestures thereby affect the intended expressive character of the sounds 
and the perceived sounds (enhanced by the technological mirror) work as a 
feedback for expressive gesturing. The dynamic can be seen as part of the 
encoding and decoding processes of enactment (Leman, 2016), which govern the 
mutual relationship between patterns and intentions. The awareness of the 
enactment process is here improved by the performer-based analysis method that 
conceives the use of technology as an “augmented mirror” (technology-enhanced 
mirror). Overall, these processes govern the relationship between gesture and 
sound, and its encapsulation within later expressive arcs, which in turn relate to 
intended expressions in the artistic process.  
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The analysis of the audio data showed a difference in dynamics, and a significant 
decrease of energy in the developed expression. In addition, a graphical 
representation of the displacement of the analysed body parts (head, right hand 
and right elbow) illustrated how the corporeal articulation became more coordinated 
in the developed expression. The graphical representations of the initial and 
developed expressions show in Figure 4.32 similar trajectories of the musical 
shape, where the developed approach is more pronounced. This resonates with 
the pianist’s self-report about the change in her motor strategy after a period of 
collaboration with the dancer. Furthermore, the results of the frequency analysis 
indicated that the motor strategies classified by the performer as “punctuating” or 
“flowing” occur mostly in the developed approach. Indeed, the results of correlation 
analysis of the developed approach show a positive association between energy 
and the right hand and the right elbow amplitude of the gestures. This means that 
the amplitude of the gestures affected the sound energy in the developed approach. 
Additionally, in the initial approach, there was a strong correlation between the 
amplitude of the right hand (which was smaller than the developed approach) and 
the energy in playing all the notes. The smaller amplitude of the right hand of the 
initial approach caused, indeed, major energy, e.g. a hard sound. 
 Method and analysis 
In contrast to studies that focus on predefined and limited conditions in music 
performance (Alon et al., 2009; Huang & Fu, 2009; Field et al., 2009) or conducting 
on a digital piano in a laboratory (Furuya & Altenmüller, 2013; Buck et al., 2013; 
Jakubowsky et al., 2017), our performative experiment aimed at covering a realistic 
artistic process with a focus on spontaneous playing in an ecological environment 
(a grand piano in a proper concert hall). However, our set-up implied other practical 
challenges. For example, the stage lights and its reflections on the grand piano 
complicated the calibration of the MoCap cameras and the continuous 
measurement of the movements. In the future, this might be solved by using, for 
example, a piano with case in matte black or other non-reflective surface. 
Furthermore, in contrast to a digital piano, the shape of a grand piano (e.g. the rim 
case) introduces a problem of camera occlusion. Further explorations with setup 
and number of cameras are needed, as well as the application of more 
sophisticated cameras in respect to the Natural Optitrack used in our study. 
However, one should take into account that in an experimental context it is 
necessary to find a good balance between the ecological validity and the risk to 
lose a correct data collection. 
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Despite other studies on musical gestures (Clarke & Davidson, 1998; Castellano 
et al., 2008), our approach aimed at combining a phenomenological approach 
(subjective reflections/top-down) with an empirical approach (quantitative 
measurements/bottom-up) using the performer-based analysis method (Caruso et 
al., 2016). The effectiveness of the performer-based analysis method inside the 
performers’ artistic process (Cervino et al., 2011) was enhanced by applying the 
thinking-aloud procedure. The content of the talk was based on the annotations 
which the pianist made by analysing her video archive in order to elaborate her 
performance model. Those annotations consist in a systematic analysis of the 
entire artistic process (three years of practice). The video-stimulated recall method 
helped the performer to make her artistic progress explicit and to simulate, during 
the experiment, her explanation of the transformation from her initial to her 
developed expression.  
Since the performer is subjectively involved in this procedure, there is a risk that 
the results are biased. For this reason, the experiment integrated two spontaneous 
performances (Performative Section 1 and 2). This was done to stimulate the 
natural execution of the fragments sections. 
The analysis of the quantitative data was conducted and experimented here on 
one short fragment in view of the performer’s perspective and analysis of her artistic 
process and intentionality. The rationale behind this approach is that the performer 
can give important inside information about her artistic experience and decision-
making on the score related to musical gestures. The goal of the analysis is to 
assist her in explicating the intentionality of the artistic process and the 
performance. Additionally, we believe that quantitative data (the measurements of 
gestures and sound) offer to performers a tangible and detailed view on their own 
gestural strategy related to music. The use of Physmo2 revealed to be an intuitive 
tool for musicians useful in the motion analysis even in case of occlusions of some 
markers (it requires the use of only one marker for tracing the displacement of 
gestures, instead of three from the rigid body). 
In conclusion, the study of musical intentionality necessitates a mixed 
methodology that needs further elaboration. We are convinced that a mixed 
methodology offers the performer/researcher a way to associate the quantitative 
results with her musical artistic intentions. Aesthetic meanings and empirical 
observations become complementary and this complementarity contributes to 
creating a transdisciplinary artistic experience for the performer (Klein, 2010). This 
kind of technology-enhanced mirror helps performers to look from an outsider 
perspective at their own gestures as an outcome of their artistic process and as an 
interface of their own music intentionality (Caruso et al., 2016). 
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 The mirror technology 
According to Sutil (2015), the representation of human motion can be mediated by 
a written record (notation), a visual record (animation), and a computational record 
(motion capture). In this study, these three types of representation were used. The 
musical score was annotated with symbols (notation) and the pianist’s performance 
was videotaped and recorded with MoCap. Our technology-mediated approach 
aimed at a transformative effect in the artistic awareness, as it may happen when 
studying in front of a traditional mirror. But in contrast to a normal mirror or a simple 
video recording, the MoCap data enables the visualization of an avatar-like 
representation based on quantitative movement data. The 3d perspective in 
combination with the data analysis provides musicians with the exclusive 
advantage to look at and analyse their body image by jumping from a first-person 
perspective of the lived performance to a third-person perspective of that same 
performance (Himonides, 2012; Pitozzi, 2014). Such data-based mirroring gave the 
performer an opportunity to study her subjective gestural involvement from a more 
objective perspective, allowing a detailed investigation and heightening of self-
awareness concerning the relationship between her decision-making 
(intentionality) and gestural involvement in performing. 
In the present study, the performer analysed her performance with an easy-to-
use software (like Elan or Physmo2) in which MoCap and video recordings were 
combined with sound and subjective annotations. This provided her with a 
technology-enhanced mirror that: 
1. enables an intuitive and graspable way to empirically analyse music 
performance by focusing on the video analysis;  
2. offers the possibility to visualize the avatar on different angulations by 
rotating the figure;  
3. allows zooming in and out on particular body joints in order to better 
understand, for example, the displacement and amplitude of gestures.  
 
In addition to working with data and visualizations, the pianist had to elaborate 
the set-up and she had to learn how to work with camera setting and calibration. 
This included studying and exploring the morphology of her body to decide where 
to put the markers and to define the rigid bodies. It also included a pilot test 
performing repertories other than the piece selected for the experiment in order to 
have a spontaneous playing in the real experiment with the material of the markers 
attached. Body awareness was achieved by scrutinizing the performance through 
a quantitative approach to see how the body reacts and accomplishes specific 
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musical patterns. The self-monitoring was conducted on three levels: 1) the 
technology supports the global availability of the sensorimotor information that 2) 
by mediation of the “body schema”, serves 3) to reach the awareness of the “body 
image” (Gallagher, 1986).  
The artistic interpretation of the score was used as a point of reference for 
understanding artistic intentions. The performer stated, for example, that she was 
inspired by the graphical representation of her movements in labelling her gestures. 
The third-person perspective to her own gestural expression provided in turn a 
source for creative exploration and technology-enhanced learning that fostered the 
artistic interpretation and in particular also the expressive intention (Bransford et 
al., 2000). This combination of “artistic” and “scientific” insights can be conceived 
as a way to reinforce the debate on artistic research on music performance 
(Borgdorff, 2007; Coessens et al., 2009). In this way, the present study offers a 
further perspective and methodology to explore and design new pathways within 
the field of artistic research (Hubrich, 2016). 
 Conclusion 
In this study, we looked at body articulations (gestures) as interfaces of the 
performer’s artistic process and the intended expression that is realized in sound 
by comparing her initial interpretation and her developed interpretation of a same 
short fragment executed in the performative experiment (see Figure 4.32). The 
application of the performer-based analysis method (Caruso et al., 2016) involved 
both subjective reflections (top-down approach) and objective measurements 
(bottom-up approach). We proceeded from subjective descriptions (qualitative/top-
down approach) to objective measurements and graphical representations 
(quantitative/bottom-up approach) and vice versa (from quantitative to qualitative). 
This process of synthesis of the two approaches is well represented in what the 
application of Elan software can offer, for example. The results from those two 
perspectives reveal a “mirroring” relationship between musical intentions and 
physical movements. This study provides preliminary information to be deepened 
in further investigation, which can involve other performers and instruments and the 
analysis of longer pieces of music.  
The use of technology as an “augmented mirror” is a promising method that gives 
access to some morphological aspects of the performance that cannot be achieved 
in other ways. The performer can verify her work by moving from her concrete 
experience to another dimension (meta-level), i.e. from an intuitive approach to a 
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deliberate acquisition and a final systematic consolidation supported by the 
quantitative data gathered form the “mirroring” method. This creative use of 
technology would open new insights to the artistic research in music performance 
by offering to musicians/researchers a meta-perspective for the music performance 
analysis. We believe that the “technology-enhanced mirror”, which integrates 
“scientific” approach and artistic insights, offers a mutual opportunity because, on 
the one hand, it provides a meta-level of analysis to musicians and, on the other 
hand, it gives a possible access to the subjective sphere of the artistic process and 
intentionality to scientists. 
To sum up, our study aimed at exploring the “mirroring” relation between 
intentionality and gesture of a piano performance during the artistic process. The 
combination of an “artistic” and “scientific” approach to performance resulted in a 
mutual reinforcement model suggesting an entanglement of the artistic and 
scientific domain. While scientific methods offer to the performer, a possibility to 
jump from a first-person perspective to a third-person perspective on gestural and 
musical expression, this jump also affects the artistic process in the sense that it 
changes the particular intended expression. This type of relationship between the 
artistic and the scientific world may be characteristic for the dual role of the 
performers who are at the same time the observer of their own actions. The 
relationship suggests an artistic-scientific entanglement implying that observations 
in the scientific domain immediately affect observations in the artistic domain and 
vice versa. The artistic-scientific entanglement of our study seems to suggest a 
very specific state of being that affects both the artistic and the scientific domain in 
a way it would not be possible from a purely artistic or purely scientific perspective. 
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The technology-enhanced mirror: 
a meta-perspective for music performance 
 practice and research 
 
 
 
 Introduction 
For centuries, musicians have searched for means to enhance their practice and 
make it more effective and efficient. These means were not only based on 
innovative methods in practicing, but they also implied the use of different tools to 
assist practicing. Some of these tools aimed at training the muscles involved in 
instrumental gestures. For example, as early as 1814, a new aid, patented as 
chiroplast, was devised by Johann Bernhard Logier (1777-1846). Directed to 
musicians, especially to amateurs, the chiroplast allowed to practice on the 
keyboard with a correct position of hands and fingers1. It consisted of a board on 
which the pianists placed their arms so that they could give the right position to their 
fingers. This device was later improved by Kalkbrenner in 1830 and fittingly called 
guide-mains (Figure 5.33).   
 
                                           
1 Rattalino, P. (1982). Storia del Pianoforte. Il Saggiatore, Milano, p. 20 
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Figure 5.33 Friedrich Kalkbrenner’s guide-mains.  
This picture shows the rail on the front side of the piano on which the arms 
are placed. 
 
 
 
Another example is the device called dactylion (Figure 5.34) invented by Henri 
Herz (1806-1888). It is well known that Robert Schumann, in order to achieve more 
independence of his fourth finger, ruined his right hand with a similar device.2  
 
                                           
2 Edler, A. (1991). Schumann e il suo tempo (Robert Schumann und Sein Zeit), Italian traslation by 
Laura Dallapiccola, E.D.T. Torino.  
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Figure 5.34 The dactylion by Henri Herz. 
It was constituted ten strings hanging above the keys, with a spring on 
top of it and rings on the bottom. The fingers would be inserted in the 
rings and after striking the key, they were pulled up again by the 
simultaneously tightened spring.  
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Other devices aim at enhancing body awareness in order to optimize body posture 
and specific gestures. The simplest example par excellence for monitoring music 
performance is a mirror. Mirrors were used by musicians to observe and evaluate 
the way they play, to adjust their gestures and posture, and to find alternative 
modes of execution. This is nicely illustrated by the acclaimed pianist Claudio 
Arrau, who stated: 
«I put a mirror next to my piano […] I began to notice the rotation, 
the vibration, the use of arm weight, and so on.» 3. 
As Arrau suggests, the awareness of gestural involvement during practice plays 
a fundamental role in the development of music performance skills. However, the 
image of a mirror is linked to one moment and, above all, it is difficult to grasp due 
to the fact that musicians have to watch and interpret what happens in the mirror 
while playing.  
Later on, other more advanced tools, which we nowadays tend to call 
"technologies", have emerged. They typically use a form of registration in order to 
be able to mirror one’s performance in a more precise way. For example, musicians 
could watch to a sequence of photographs while performing, as the pianist Marie 
Trautmann Jaëlle did for her studies on gestures in piano performance4. The 
invention of the film and video gave the opportunity to see and hear a complete 
performance after the execution. However, when considered from the perspective 
of enhancing piano practice, both film and video, up to recently, perhaps, were 
immature technologies. 
First of all, the captured images are typically visualized from one perspective 
(frontal, lateral, or whatever prospective used) and the resulting 2Dimensional-
image does not allow from a viewpoint from different perspectives in 3D. Secondly, 
the analysis of the 2D-images was until recently based on subjective inspection, 
rather than on computational tools. However, advances in the analysis of video-
recorded gestures offer ways to handle recorded performances (Castellano et al., 
2008).  
Overall, 2D-video recordings have shortcomings and therefore, their use as a 
tool to enhance piano practice is limited when compared to the 3D camera 
technologies. Recent developments in technology offer the most promising 
approach by providing a 3D-visualization of the body in performance, together with 
techniques for objective analysis about displacement, velocity, quantity of motion 
on a 3D-body posture and movement (Goebl et al., 2014). 
 
                                           
3 Von Arx, V. A. (2014). Piano Lessons with Claudio Arrau: A Guide to His Philosophy and Techniques. 
New York: Oxford University Press, p.18. 
4 Jaëlle Trautmann, M. (1897). Le mécanisme du toucher. Armand Colin. 
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Inspired by the possibility offered by new technologies to augment and, as such, 
enhance the traditional mirror in performance practice, my goal was to experiment 
with tools that could help me in the learning and analysing processes of piano 
performance. The application of technology as an “augmented mirror” (Ng et al., 
2007) offers a way to support the evaluation of my piano practice. 
Using 3D-video recording equipment, I decided to conduct an empirical study 
and apply a performer-based analysis method (Caruso et al., 2016). The goal was 
two-fold. One the one hand, this study helps me to refine my own artistic 
interpretation of a musical piece in relation to my gesture. On the other hand, this 
study would offer other performers a way to develop their own artistic process 
(Cook, 1999; Yih, 2013) using this approach as a model for “mirroring” intentionality 
and performance gesture. The first goal is more artistically oriented and aimed at 
sharpening my own feelings and intuitions. The second goal is more scientifically 
oriented and aimed at sharpening my understanding a piano performance. This 
scientific approach would ultimately lead to more general knowledge that could be 
useful for other musicians’ artistic development, if not immediately then as a step 
towards the achievement of a future mirroring technology.  
In artistic research, traditional music performance practice models are 
predominantly based on phenomenology. Traditional methods are written/narrative 
self- reflections (Schön, 1983), subjective observations on video and audio 
recordings; but objective references are missing. 
In scientific research, scientific models are based on the analysis of raw data that 
cannot provide meaningful explanation in relation to the subjective musical 
interpretation. 
The current state-of-the art technology opens up many new possibilities for 
analysing performance from multiple perspectives and for providing musicians with 
detailed real-time visual knowledge of performance and multimodal knowledge of 
results (Wanderley, et al., 2005, Davidson 2005, 2007; Repp & Keller, 2010). 
Musicians could implement quantitative data from technology to reinforce their self-
reflective approach and, conversely, scientists could consider musicians’ 
qualitative interpretation crucial information to give an artistic meaning to raw 
empirical data. My own research project turned out to be a mix of artistic and 
scientific approaches, as it was based on connecting objective results and artistic 
findings through the technology-enhanced mirror.  
In this chapter, I specify how I implemented in my artistic research the use of 
technology (3D motion capture, Physmo2, Sonic Visualiser and ELAN) as means 
to investigate my personal approach and the gestural and intentional development 
(process of embodiment) in the interpretation and performance of the 72 Etudes 
Karnatiques.  
Chapter 5 
 
110 
 A meta-perspective for music performance 
analysis 
The goal of artistic research is to look at one’s own practice and production by self-
questioning and self-reflecting on inspiration, approach and method (Borgdorff, 
2012; Coessens et al., 2009). An engagement in this kind of “reflective practice 
method” (Schön, 1983) implies that musicians have to document and evaluate the 
different stages of their artistic process (including practice and performance). Most 
importantly, such documentation is a fundamental meta-perspective in the artistic 
process because it elicits knowledge concerning the process itself and its 
outcomes. Documenting has always a strong impact on the artistic process as a 
whole. Being a practice associated with other practices (e.g. practicing on the 
instrument or analysing), documenting may precede or follow a public performance. 
Examples are the way musicians adjust their interpretation (music intentions and 
gestures) while watching their video recordings or listening to their audio recordings 
during their practice or after their public performances. 
One way of documenting one’s artistic practice is by written narrative description 
(Bruner, 1986). The act of “writing” implies simultaneity of thinking and doing, i.e. 
observing the world and immediately (re)creating it5. Great musicians often write 
down their reflections on their practicing and interpretation, presented to a wider 
public in the form of essays and treatises or books. Famous examples are the 
treatises of Carl Philipp Emanuel Bach’s on the harpsichord technique and Carl 
Flesch’s on the violin technique6. With regard to piano performance, several great 
pianists have shared their views on practicing and performing. For example, Alfred 
Cortot wrote on interpreting Chopin and provided associated practice exercises7; 
Paul Badura Skoda shared his vision on analysing and interpreting Mozart8; 
Charles Rosen wrote an essay on the performance practice of the romantic piano 
repertoire9. These acclaimed artists shared their own interpretive approaches, 
practice and technique (including corporeal strategies and exercises), which 
 
                                           
5 Hannula, M., Suoranta, J., & Vaden, T. (2005). Artistic research: theories, methods and practices. 
Published by Academy of Fine Am, Helsinki, Finland and University of Gothenburg / ArtMonitor, 
Gothenburg, Sweden, p.40. 
6 Some of the essais by Carl Flesch are: the art of violin playing vol. 1-2 (1928), Problems of Tone 
Production in Violin Playing (1931), Violin Fingering: Its Theory and Practice (1943). 
7 Cortot, A. (1950). Aspects de Chopin.  Italian translation by A. Curci. Edizioni Curci, Milano. 
8 Badura Skoda, P. (1962). L'art de jouer Mozart au piano. Buchet-Chastel, 1974. 
9 Rosen, C. (1995). The Romanic generation, Harvard University Press, 1998. 
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contributed to training following generations of musicians. Next to their 
“pedagogical” value, these treatises are also valuable examples on how to 
subjectively articulate one’s “artistic narrative reflection” on music performance. 
Another way of documenting the artistic process is based on scientific methods 
and their application in the field of music performance. Among the post-romantic 
performers, who wanted to understand more systematically their corporeal 
engagement in music performance, there is the renowned pianist, pedagogue and 
composer, Marie Trautmann Jaëlle. Her woks are seminal due to the way she 
integrated scientific research in her studies on piano technique10. Marie Trautmann 
Jaëlle said that the methods to study piano performance should be based on a 
systematic investigation on gestures:  
« …dans l'exécution d'une œuvre musicale, la beauté idéale est 
acquise par le perfectionnement physiologique des mouvements… »11. 
With the aim to explore and study the physiology of the body, and more specifically 
the physiology of the pianist’s hands, she started, between 1896 and 1907, 
collaboration with the French physiologist Charles Samson Féré (1852-1907). 
Supported by Féré, Marie Trautmann Jaëlle developed various experimental 
procedures to empirically analyse her intuitions on the relationship between brain, 
body and piano touch, anticipating the development of the empirical observations 
in music performance analysis12. For example, she blacked the pianist’s fingers to 
collect fingerprints on the keys (see Figure 5.35) and she studied the pianist’s body 
movements by observing and analysing the sequential photography shots of a 
performance. Marie Trautmann Jaëlle represents one of the first testimonials of a 
research, done by a musician that entangles the domains of art and science. She 
wrote and published a series of treatises13 reflecting on her scientific 
experimentations in order to analyse and to understand piano performance from a 
gestural point of view and to develop strategies regarding specific connections 
between sound and touch.  
 
                                           
10 Caruso, G. (2016). La femme au toucher ineffable : la pianiste, pédagogue et chercheuse Marie 
Trautmann, épouse Jaëll. In Cahiers internationaux de symbolisme, (C. LEJEUNE, Ed.)143-144-145 
(Genre), 27–42. 
11 Jaëlle Trautmann, M. (1897). Le mécanisme du toucher. Armand Colin, p.1. 
12 Guichard, C. (2004). Marie Jaëll: The Magic Touch. Piano Music by Mind Training. Algora Publishing, 
United States. 
13 ibid. 
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Figure 5.35  An example of the empirical analysis on piano touch made by Marie 
Trautmann Jaëlle14. 
 
 
 
Marie Trautmann Jaëlle’s research shows how a scientific approach can help 
performers to better understand the process of their performance practice and to 
make it more efficient. Similarly, my artistic research aims at exploring a connection 
between the self-reflection on my interpretation and the empirical analysis of my 
performance. This connection involves a meta-perspective that considers an 
interdisciplinary or transdisciplinary exchange between art and science (see also 
Dogantan-Dack et al., 2015).  
The relation between sound and gesture is an essential feature of music 
performance. Therefore, my investigation focused on the physical and sonic 
dimension of my performance to explore how gestures produce intended sound 
and how intended sound results from gestures. Sound is produced by gestures 
(Delalande, 1988) and gestures accompany sound with an expressive intention 
finalized to musical communication (Wanderley et al., 2005; Dahl & Friberg, 2010; 
Jensenius et al., 2010). To study this relationship I decided to use specific software 
 
                                           
14 Jaëlle Trautmann, M., (1897). Le mécanisme du toucher. Armand Colin et c, p.62. 
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to perform a detailed analysis of the audio (see section 5.2.1) and motion capture 
(3D-video technology) to learn about my bodily engagement (see section 5.2.2). 
Finally, I used a multimodal annotation software to facilitate the comparative 
analysis and alignment of my qualitative and quantitative data. In this way, the third-
person perspective (meta-perspective) of technology was used as an “augmented 
mirror” to support my subjective monitoring (first-person perspective) of my 
performance practice and artistic process. The outcome of this study also leads to 
a model of how augmented mirroring might be used by other musicians, in view of 
a future user-friendly methodology for the enhancement of piano practice.  
 Audio analysis: 
visual inspection and quantitative analysis 
To obtain feedback and evaluate the performance, musicians often record 
themselves by using simple audio/video digital devices. For example, I used to 
handle a Zoom Q4 for the recording of my own playing and for listening. Thanks to 
software development, these recordings can be complemented with the possibility 
to inspect the audio waveform. Examples of sound analysis software are Audacity 
or Sonic Visualiser. In my work, I used Sonic Visualiser, an open source application 
for viewing, analysing and annotating music audio files (Cannam et al., 2006, 
2010). The use of Sonic Visualiser enables musicians to select fragments on which 
to apply the wanted analysis. Sonic Visualiser provides a set of plug-ins (in the 
vamp plugin format) to be added to the software in function of the analytical 
demands. By importing a waveform to the software and by applying specific plug-
ins, it is possible to obtain straightforwardly the note onset (directly from the 
software or through manual annotation), timing, dynamics (like the energy of the 
signal approximated by computing the root-mean-square, RMS) and spectrograms 
over the given segment.  
In the course of my study, I was interested in extracting the duration and 
dynamics of a specific performed piano fragment and aligning it with the note onsets 
(Figure 5.36).  
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Figure 5.36 An example of audio analysis from Sonic Visualiser by selecting the 
waveform and spectrogram views per 26 note onsets. 
 
 
 
Working with the audio analysis of the fragment imported from my audio recording, 
I could test the real sound result of my performance as represented in waveform. 
For example, when comparing the dynamics of each note in my initial performance 
and my developed performance, it was a stimulating discovery to observe that there 
were subtle differences between both approaches. When focusing on the 
rhythmical pattern that I took as a reference point of my analysis, I noticed how an 
accented note sounded different (Figure 5.37).  
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Figure 5.37 The lower panel shows a graphical representation of the energy (the 
root-mean-square, RMS) calculated by Sonic Visualiser. 
The energy of each note from the score in the initial execution (blue 
lines) is compared with the energy of each note of the fragment in the 
developed execution (orange lines). The score notation in the top panel 
was taken as a reference point. 
 
 
 
This “mirror” provides an example on how quantitative data can support and add 
significant elements to artistic expectations. As reported in the verbatim of the 
experiment (see appendix A.5), my subjective intention was indeed to give different 
sound and energy to the accented note by modifying my gestural approach. I had 
the impression that the wider gestures of my developed approach could more easily 
provide a more resonant timbre, compared to the narrow gesture of the initial 
approach. As reported in Figure 5.37, the audio data matched my artistic 
expectation in the first part of the score passage. As shown in the graph above, it 
is evident that the last three groups from the score presented a different sound 
result (major in the initial approach). This quantitative result made me think on how 
I should adjust my gestures to maintain my performance efficient until the end. 
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 Gestural analysis for body awareness 
Motion capture (MoCap) recording of a performing musician constitutes a complex 
but highly intriguing new phenomenon. Well known to film and gaming production 
(Goebl, et al. 2014), a motion capture recording not only enables reproducing the 
natural movements of a person into a video, but it also provides accurate and 
detailed tridimensional data on body postures and gestures. The possibility to use 
the MoCap data for gestural analysis has turned motion capture technology into 
one of the most used methods in empirical studies on music performance (e.g. 
Davidson, 1993; Dahl & Friberg, 2007; Nusseck & Wanderley, 2009; Desmet et al., 
2012). However, from the perspective of artistic research this application has not 
been thoroughly investigated yet. Previous studies which implemented the use of 
motion capture (Desmet et al., 2012; Westney et al., 2015; Coorevits et al., 2016) 
were not conducted directly by the performers themselves. From my artistic 
perspective, I assumed that there was a need to better explore and understand the 
use of the motion capture system from the inside out. Therefore, I planned to 
directly experiment how the ‘corporeal computation’ of music performance could 
work as useful information for practice-based research. 
In preparing the motion capture for my performative experiment, I faced many 
technological challenges. A preliminary work was needed to find the right setting of 
cameras and markers (see chapter 4 and appendix A.4). Normally, musicians are 
used to set one camera, or two, for the video footage of their performance. The 
motion capture, in order to be able to explore its full power, needs a precise 
configuration of a number of infrared cameras (up to 8 and more different cameras), 
depending on the kind of movements one wants to record (e.g. arms, hands). 
Finger movements, for example are not recorded in my study. In order to accurately 
track the performers’ body movements, reflective markers need to be positioned on 
the body in such a way that interference generated by occlusions and reflections is 
avoided. This means that musicians/researchers involved in this work have to 
conceive a clear positioning strategy of cameras and markers and imagine their 
bodily activity while performing (self-perception).   
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Figure 5.38 My body as visualized by the Motion Capture System (QUALYSIS) in the 
tridimensional performance space. 
 
As written in chapter 3 and 4, this challenge induced me to reflect on the 
morphology of my body while performing in a determined.  
First, to set the cameras and the markers, for example, I carefully watched the 
video footages of my previous performances to have a major consciousness of my 
gestural approaches to the piano. This video observation made me decide which 
parts of my body I had to focus on and where I had to place the reflective markers. 
In this way I could define also the threshold of my performance space (Jensenius, 
2007) for the camera configuration.  
Second, the primary data generated by the capturing system is a video where 
the performer’s body is figured out as an avatar, i.e. a skeleton-like visual 
representations on the basis of interconnected dots. In respect to a normal mirror 
or a simple video camera, even at this stage, performers can intuitively work on 
their gestures in a more accurate manner by interacting with the system to observe 
their body performing from different perspectives. In my experiment, I used the 
Optitrack System first. Then, I experienced the new version, Qualisys Motion 
Capture System15 shown in the figures above, which is easier for musician-
researchers to use.  
 
                                           
15 https://www.qualisys.com/ 
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Figure 5.39 My body seen in the virtual space through the MoCap Qualisys System 
from different perspectives. 
 
 
 
The motion capture visualization allows me zooming in and out the joints or 
moving and rotating my avatar.  
 
 
 
Figure 5.40 An example of zooming in my avatar right elbow.  
 
 
 
The Motion Capture System thus allows musicians to visualize their body form 
different perspectives while performing. It thus acts as a mirror that allows focusing 
on specific body parts, from different 3D-perspectives. Moreover, the capture 
recording has the advantage that it generates data concerning the motion tracking, 
which is an additional tool for a detailed research on music performance and for the 
transmission of knowledge.  
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Dealing with the motion capture data requires, however, specific computational 
skills. The raw data have to be exported to other software packages such as Matlab, 
and processed accordingly.  I explored different ways of processing the data, both 
in terms of data extraction and data analysis. These explorations were initiated as 
a way to solve problems with regard to occlusion and gaps in the motion capture 
data (see chapters 3-4). From the motion capture of my performative experiment, I 
extracted videos from different angulations and processed the data in Physmo2 
(Barraclough, 2011), a software for frame-by-frame video analysis of motion. The 
software Physmo2 provided raw data concerning the horizontal and vertical 
displacements (x-y) of gestures. From these data, I calculated the velocity and 
acceleration of the body parts, which were of interest in my research.  
Table 5.1 provides an overview of the average displacement of different body 
parts along the y-axis (vertical displacement) of the MoCap system. In green there 
are: right hand (RH), right elbow (RE) and head (H) in both versions (1= initial 
approach, 2= developed approach) per 26 note onsets. The numbers highlighted 
in red represent the accented note of the fragment in Figure 5.37. The values are 
averages based on subtracting the maximum vertical displacement value (Max) 
and minimum vertical displacement value (Min). The vertical displacement in the 
real space corresponds to the y-axis of the MoCap system (because it was 
accordingly configured).  
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Table 5.8 A comparison between the first approach (1) and second approach (2) of the 
averages in the vertical displacement of right hand (RHy), right elbow (REy) 
and head (Hy). 
 
Note onsets RHy1  RHy2  REy1  REy2  Hy1  Hy2  
0 28 51 7 35 3 8 
1 58 137 18 47 2 5 
2 21 54 8 34 5 11 
3 76 141 16 56 7 33 
4 13 72 3 36 1 37 
5 26 34 7 10 2 4 
6 25 32 5 26 1 5 
7 76 151 19 68 7 31 
8 37 32 30 15 2 25 
9 22 38 7 13 2 5 
10 38 36 6 11 2 11 
11 96 125 15 53 14 21 
12 25 78 26 25 10 29 
13 34 43 11 15 1 12 
14 24 31 3 8 3 3 
15 32 45 7 7 6 11 
16 45 39 5 32 3 19 
17 97 129 9 80 10 25 
18 26 68 24 29 8 15 
19 34 52 16 24 2 15 
20 41 13 11 19 2 6 
21 79 142 10 57 6 16 
22 28 43 23 16 4 8 
23 15 55 13 22 2 12 
24 33 26 18 10 4 10 
25 83 141 13 53 6 30 
26 58 36 26 28 18 27 
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These data had an important added value to my research due to their impact on 
the awareness of my bodily engagement during my practice. As shown in this table 
above, for example, the retrieved empirical data supported my subjective 
impression (see the verbatim in appendix A.5) regarding a major amplitude in the 
vertical displacement of the right hand in approaching the first accented note of the 
fragment in Figure 5.37 performed in the developed approach (see the numbers 
circled in Table 5.8: for example from the note onsets in the accented note in red, 
number 1, its value corresponds to Rhy2=137 > Rhy1=58).  
These data constituted an alternative representation of my performance which 
supported my verbal self-reflections gathered from my experiment (see the 
verbatim in appendix A.4 and the performance model Figure 4.26). 
 Alignment of qualitative and quantitative analysis 
Once the audio and motion capture data were prepared and analysed, I wanted to 
correlate the qualitative and quantitative data. To do so, I used the multimodal 
annotation software ELAN (see Chapters 3-4).   
In ELAN, it is possible to import the video recordings, the audio tracks and data 
gathered from the motion capture (displacement, velocity and acceleration) plotted 
in graphical representations. The system enables to connect all the data in one 
project and to work at their connection per note onsets detected as they were 
previously segmented in Sonic Visualiser. The self-reflections on the score can be 
verified through a parallel configuration of all the measurements (video, audio and 
motion) and through the annotation of the labelled gestures when they exactly 
occur through the sound pitches. In this way, ELAN appears as an amplified mirror 
where all the parameters from the performance are systematically reported in 
details. 
As fully explained in chapter 4, I associated more accurately the body 
movements per note at the level of the note onsets and, then, I labeled and 
integrated them in my categorization of gestures (see Table 4.2). This means that 
I could align the produced sound (duration and dynamics) with gestures and verify 
if this result met my expectation as reported in my self-reflection (see the verbatim 
in appendix A.5). The scenario presented in ELAN is an example on how 
quantitative data can complement qualitative approach, and vice versa. The parallel 
configuration of the computed sound and gestures aligned with qualitative 
observations has the advantage to give musicians, who want to carry on a research 
on their performance, a complete and more precise picture on what they are 
producing.  
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Figure 5.41 Elan project. 
The screenshot shows the video annotation of my initial performance in 
2012, using the ELAN software. The video, audio, and segmentation are 
aligned. Segments can be played that show progression over time in the 
video, audio and segmentation views. The upper panel shows the video, 
the middle panel shows the audio track and the lower panel shows my 
segmented annotation. 
 General discussion 
In the recent decades, the artistic process, especially on music performance, has 
become an area of common interest for performers/researchers and scientists. On 
the one hand, performer-researchers need tools for monitoring their practice and, 
on the other hand, scientists want to better understand the meaning of raw data 
concerning gestures in music performance in relation to specific musical structures.  
In my study, the empirical music performance analysis was a supporting tool for 
the development of my artistic process. My approach can be generalized, although 
more work would be needed to develop it as a user-friendly tool for practicing. 
Moreover, performers’ perspective is needed to connect empirical data to musical 
structures and the performers should become aware of the ways in which this 
connection can be established. So far, however, empirical studies are needed as 
examples on how technology can be applied in the observation of music 
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performance replacing the traditional mirror or video and audio devices. Ultimately, 
this technology has the potential to become an “augmented mirror” that can 
enhance musicians’ practice in checking their personal reflection and in improving 
their efficiency in performing.  The utility of the quantitative data is definitely meant 
to reinforce musicians’ self-reflective approach.  
The goal of the performer-based analysis method (Caruso et al., 2016) is to 
connect the top-down and bottom-up feedback about the performance. Such a 
feedback enriches the artistic process and contributes to define the expressive 
intention of the performer.  By connecting the qualitative and quantitative approach, 
the artistic intuitions can be strengthened by objective foundations and the 
empirical studies can regain the unicity of a performance (what Walter Benjamin 
called aura16).The objective results remain, indeed, outcomes related to the 
particular style of each performer. In my research project, for example, the score 
and my interpretation are always taken as a point of reference.  
By interacting with Sonic Visualiser, Motion Capture System and ELAN, I had 
the possibility to verify my artistic intuition concerning my corporeal approach and 
the sound related to my interpretation (see chapters 3 and 4). Measurements of my 
gestures and sound constitute the objective issues that enabled me to reach a 
major awareness of my performance as a pianist and researcher.  
Quantitative data can offer a meta-perspective for one’s own analysis of a 
performance and provide information for a better understanding of one's own 
gestures and intentionality. This type of analysis is useful to identify differences in 
gestures and sounds and to support the description and evaluation of the artistic 
process. For example, the changes traced in the data analysis regarding the 
displacement, velocity and acceleration of the gestures of my head, hands and 
elbows met with what I had expected from my self-reflection (see the verbatim in 
appendix A.5).   
Technology has still many limitations, however, and I do not make any claim that 
the “augmented mirror” can be easily used by other musicians. In order to be useful 
as a technology for practicing musicians, one should avoid the kind of technological 
difficulties that I was confronted with at the beginning of my study, and have 
something more user-friendly at hand. From that perspective, my study was just a 
starting point towards the development of future technologies for musical practice. 
My case study illustrates the potential usefulness of the technology-enhanced 
mirror contributing to renovate the traditional general approach to music 
performance analysis in artistic research. 
 
                                           
16 Benjamin, W. (1936). L’œuvre d’art à l’ère de sa reproductibilité technique, tr. fr. Librairie Alcan. 
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 Conclusion 
Considering the contribution of the application of technology in music performance 
analysis, this chapter explains how during my exploratory study, technology and 
objective measurements was integrated as a meta-perspective for the analysis of 
my own performance. I discussed my approach referring to the software applied 
and the quantitative findings that helped me to define the development of my artistic 
process in terms of gestural and musical awareness as a pianist and researcher. 
This study served, firstly, to explore my personal artistic process and, secondly, 
to investigate the connection between gestures and intentions in view of developing 
a technology-enhanced mirror approach to musical practice. My case study showed 
that technology used in relation to one’s practice can offer new insights to the 
artistic development. Artistic outcomes and “scientific” findings represent here two 
sides of the same coin. The performer's interactive approach with technology 
constitutes a meta-perspective of investigation. Musician-researchers, who want to 
conduct their music performance practice within an artistic research, could test and 
verify their artistic expectations in order to enhance their own artistic practice and 
research.  
As I will explain in detail in the next chapter, technology gave me new insights 
on my performance and, thereby, this empirical study became part of my artistic 
process. I believe that the digitization of movement and sound and computational 
methods can constitute nowadays new frontiers for the self-observation and self-
evaluation of music performances and for the transmission of knowledge in artistic 
research. 
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Artistic process: experimenting, 
performing and disseminating 
 
 
 
 
 Introduction 
In this chapter, I describe and discuss my artistic process in form of a retrospective 
self-report (Chaffin & Imreh, 2001) thereby referring to all the experiences that 
shaped my artistic growth as performer and researcher. As explained in chapter 1 
(see Figure 1.2), practice is considered one of the determinant components of 
artistic research. Practice (from the ancient Greek praxis) is the process of applying 
knowledge, and, thus, artistic research is mainly based on all the activities that 
concern artistic practice informed by a conceptual framework (Coessens et al., 
2009).  
The retrospective self-report of this chapter aims at reconstructing the phases of 
my performance practice of the 72 Etudes Karnatiques. Through practice and 
empirical evaluations, I experienced how to think and rethink my interpretation of 
the 72 Etudes Karnatiques from an initial approach to a “re-oriented” approach.  
In the artistic process, which englobes artistic research (see also the structure of 
TARS Fig. 1.2), the acts of experimenting, performing and disseminating form a 
triangular trajectory determined by their interplay (see Figure 6.42):  
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Figure 6.42 The artistic process, represented by a triangular configuration, shows the 
interplay between the acts of experimenting, performing and 
disseminating. 
 
 
 
Experimenting included my solo practicing and joint practice with the composer, 
masterclasses and lessons with musicians trained in the West-European 
conservatory tradition and Indian music experts. Moreover, my experimentation 
embraced  the empirical studies I conducted for monitoring my performance 
practice which combines traditional approaches (written and verbal self-
observation and self-evaluation) with technological implementations (Caruso et al., 
2016).  
Performing consisted of my 72 Etudes Karnatiques solo performances and the 
multidisciplinary project Re-Orient, which displayed the process of embodiment.  
Disseminating referred to all my performances, projects, recordings and 
publications, lecture-recitals, and students’ guidance and discussion.The 
exchanges between my reflections and external experiences determined the style 
of my musical interpretation of 72 Etudes Karnatiques.  
The artistic activity inherent to my artistic research is resumed and illustrated 
here in the timeline and are outlined in detail in my portfolio (see appendix A.6) and 
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archived in my media-portfolio1. Among my practicing, concert activities, 
conference concerts and experimentation, there are specific events that I 
conceived as “milestones” in my research (highlighted in red points in Figure 6.43, 
6.44, 6.45). These bear witness to how and why I re-oriented my artistic practice. 
This timeline comprises also the period I spent in setting up my performative 
experiment and in conducting the data analysis. The quantitative results obtained 
through the technology-enhanced mirror offered me a meta-perspective to evaluate 
at a distance (third person perspective) my performance practice. As explained in 
chapter 5, here I define more precisely how the empirical approach is part of my 
artistic process that contributed to shape my artistic practice.  
 
 
Figure 6.43 This timeline shows a prospect of my artistic process from 2012 to 2013. 
The red points constitute the milestones of my artistic research. 
 
                                           
1 The media-portfolio inherent to my artistic research is available on  
https://www.giusycaruso.wordpress.com 
A complete view of all my artistic activity is available on my website www.giusycaruso.com 
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Figure 6.44 This timeline shows a prospect of my artistic process from 2014 to 2015. 
The red points constitute the milestones of my artistic research. 
 
Figure 6.45 This timeline shows a prospect of my artistic process from 2016 to 2017. 
The red points constitute the milestones of my artistic research. 
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My artistic process is outlined in this chapter according to triangular configuration 
subdivided into experimenting, performing and disseminating (see Figure 6.42 and 
also Coessens et al. 2009): 
1) Experimenting:  
- solo practicing 
- joint practice 
- empirical observation 
2) Performing: 
- solo performances 
- special projects 
3) Disseminating: 
- performances, projects, lecture recitals 
- recordings and publications 
- guiding and discussing 
 Experimenting 
 Solo practicing 
My first approach to the piece goes back to my first year of ManaMa (Post-Master 
in Contemporary music) at the Royal Conservatory of Ghent when I started 
practicing the 8th cycle of the 72 Etudes Karnatiques (February 2012). Each of the 
12 cycles of the 72 etudes concerns six etudes written on one scale from the 
Melakarta Ragas. Each Karnatic mode is clearly indicated in Western notation by 
the composer himself at the beginning of each etude (see also chapter 2). First, I 
followed the instructions in the score written by Charpentier. Later, through my 
personal studies on the Karnatic music theory, I became familiar with the Indian 
philosophical concepts and the meanings of the ragas and the talas applied to 
Western notation. Karnatic music is based on fixed pitches (a scale) on which 
singers, sitarists etc. can improvise by using some micro-intervals.  
My first sensation when I heard and when I played for the first time Charpentier’s 
piece was to associate his music to the French contemporary music style of Olivier 
Messiaen. The same considerations came out when I performed the entire 8th cycle 
Quasi una Sonata during piano lessons and masterclasses with musicians trained 
in the West-European conservatory tradition. I received guidance concerning the 
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attack of the key in the numerous accented notes of the piece which had to be 
played with a precise gesture to obtain sharp timbres and to create more contrasts 
in the dynamics. Other advices concerned the irregular rhythmical pattern to be 
performed more precisely, without running, and by following the metronome 
markings indicated by the composer. During my performance practice, I had two 
recordings of the piece as point of reference: a first recording by the pianist Ann 
Gaels (1996) and the most recent one made by the pianist Michael Schäfer (2012). 
Searching on the literature and recordings available, I was all the more spurred to 
develop expertise on Indian music to better understand the connection between 
both musical cultures (Indian and Western) and to shape an interpretation of the 
piece in respect to the intentions of the composer and the Indian inflections. 
 Joint practice with the composer and Indian music 
experts 
6.2.2.1 Meetings with Jacques Charpentier 
On 5th May 2012, I met the composer Charpentier at Carcassonne. I spent two 
intensive days discussing about his life, his relation with Indian Music and his 
relationship with the composer Olivier Messiaen2. In that occasion, I performed for 
him the entire 8th Cycle from his 72 Etudes Karnatiques. I was at an initial stage of 
practicing the piece. From his lessons, I learned the philosophical aspects linked to 
the Indian music tradition and envisioned the piece in terms of articulation, timbre, 
pedalling and expressive gestures. As I wrote in chapter 2, Indian philosophy and 
cosmology had a strong impact on Charpentier’s conception of sound as it is 
revealed in his music.  
«C’est donc en lisant, en écoutant, en réfléchissant et en étudiant, notamment 
en découvrant les travaux d’un grand musicien hindou : Sharngadeva (1210-
1247) que, petit à petit, je découvris un trésor dont je pressentais qu’il y avait 
en lui de quoi nourrir et régénérer mon idéal musical»3. 
During our meetings, Charpentier gave me the copies of the manuscript of his 
thesis Introduction à l'étude des lois de la Musique de l'Inde (1956) where he 
explained the Indian music theory, referring to both the Hindustani and Karnatic 
tradition. In this way, I became aware not only of how he used the modes in Western 
 
                                           
2 See the interview reported in appendix A.1 and links on my media-portfolio: 
https://giusycaruso.wordpress.com/indian-inspired/ 
3 From https://www.youtube.com/watch?time_continue=1&v=Dn7jJdwCFTY 
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notation but of how he also elaborated also some rhythms from the musical tradition 
of North India. In fact, most of the time, the accented notes of his etudes aim at 
underlining specific rhythmic pulses which derive from some of these Indian 
rhythmical patterns, deçî-tâlas (see the table in appendix A.2). Other times, 
accented notes are used in a symbolic meaning to emphasize the idea of sound as 
vibration (see chapter 2). Therefore, from Charpentier’s teachings, I learned more 
about his organisation of the Karnatic modes in Western notation and his 
conception of sound and rhythm, and I discovered his connection with the North 
India rhythmical patterns. Thus, I understood that there were more musical aspects 
related to the two different Indian music traditions (from the North and from the 
South) which needed to be deepened in his 72 Etudes Karnatiques.  
First, I had to improve in my execution some rhythmical passages related to the 
North India music tradition (Figure 6.46). Here are some remarks by the composer: 
 
«…respectez bien les durées [...] ici c’est une imitation de tabla […] du rythme 
niççanka… niççanka c’est une signature, c’est la signature de Sharngadeva 
et Sharngadeva a été le plus grand musicologue de l’histoire de l’humanité. Il 
a composé le volume Sangita-Ratnakara4 traduit par Alain Daniélou…»5. 
 
 
 
 
Figure 6.46 The original niççanka rhythm form the 120 deçî-tâlas.  
 
The composer explained:  
« j’ai tiré la noir pour faire de miroir… [dans le morceau] il y a des talas 
originaux et des talas avec des variations des talas existants »6.  
 
                                           
4 The Sangita-Ratnakara literally “Ocean of Music and Dance”, is one of the most important Sanskrit 
musicological texts from India. Charpentier’s citation from 
https://www.youtube.com/watch?time_continue=1&v=Dn7jJdwCFTY 
5 From https://www.youtube.com/watch?time_continue=1&v=Dn7jJdwCFTY 
See also: Council, I. (2017). The Indian Sarangi : Sound of Affect, Site of Contest. In Regula Burckhart 
Qureshi Source : Yearbook for Traditional Music, Vol.29 (1997), pp. 1-38 Published by : International 
Council for Traditional Music Stable URL:  http://www.jstor.org/stable/768295  
6 From https://www.youtube.com/watch?time_continue=1&v=Dn7jJdwCFTY 
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Figure 6.47 Here there is the elaboration of the niççanka rhythm in mirror form made 
by the composer.  
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Then, we discussed a lot about the accented notes, which are used most of the 
time to underline the rhythmic pulse but also to emphasize notes extracted from the 
relative Karnatic mode on which the etude is based, like in this passage: 
 
 
 
Figure 6.48 The accented notes of this passage from the 8th cycle constitute the 
Gavambodi scale. 
 
 
Finally, we focused on the sustain pedal in the perspective of the Indian concept 
of sound and its resonance7. The composer emphasised how the sustain pedal 
should not be changed in a romantic style during the transition of harmony neither 
to accomplish legato passages in the cantabile nor to create some particular timbre. 
In some passages, the pedal is used by Charpentier to emphasize the resonance 
of the sound that, when it is sustained, it can reproduce all the series of its 
harmonics: 
 
 
 «… ne pas coupez la pédale […] ici il y a la résonance de tout ça..»8. 
 
                                           
7 The piano pedalling technique is an issue of debate in most of the piano production by composers 
inspired by Oriental music and the concept of resonance, like Debussy, Messiaen, Scelsi, etc. 
8 From https://www.youtube.com/watch?time_continue=1&v=Dn7jJdwCFTY 
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Figure 6.49 This figure shows the passage from the 8th cycle where the composer 
asked to maintain the sustain pedal to create the effect of resonance. 
 
From the composer, I received precious musicological and practical information 
concerning the interpretation of the 8th cycle and of his entire work. He inspired me 
to develop an interesting practice through Indian music (both Karnatic and 
Hindustani) in function of an original interpretation and performance of his piano 
work.  
In January 2015, in occasion of an award conferred to Jacques Charpentier, I 
went to Carcassonne once more. There, I met Vincent Moreau, who had done in 
1989 a first study on Charpentier in his master musicological thesis, Jacques 
Charpentier, l'homme et l'œuvre, Université de Paris 4 Sorbonne. He forwarded me 
a copy of his thesis although it was not published yet9. Moreau’s thesis is the unique 
original historical source available on the composer and his music. In his thesis, I 
found a very interesting chapter on the 72 Etudes Karnatiques that contributed to 
reinforce my idea to start a joint practice with Indian music experts to improve the 
Karnatic and Hindustani competences. In the following excerpt from Charpentier’s 
interview for Radio France (1985), his choice of Karnatic music is explicit: 
«Ni le rigorisme des uns, ni le laisser aller des autres, ou un éventuel exotisme 
ne surent m’attirer; je m’appliquais donc à réaliser un ensemble d’études, […] 
traitant des structures musicales: hauteurs-durées-intensités-timbres, pour 
lequel le système Karnatique ma parut comme le mieux adapté»10. 
 
                                           
9 Moreau, V. (1989). Jacques Charpentier, l'homme et l'œuvre, Université de Paris 4 Sorbonne, (private 
document) 
10 Moreau, V. (1989). Jacques Charpentier, l'homme et l'œuvre. Thesis, Université de Paris 4 Sorbonne, 
p.46 (private document). 
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6.2.2.2 “Indian-inspired” practice 
The idea of re-orienting my practicing and my interpretation of the 72 Etudes 
Karnatiques with the aid of Indian Music experts was mostly fostered by the 
meetings with the composer Jacques Charpentier. I started approaching my 
“Indian-inspired” practice11 in the winter 2013. At first, I began practicing with the 
Karnatic singer to see how the Karnatic  chant could fit the Western well-tempered 
system. Charpentier indicates in the score the transcription of the Karnatic modes 
in Western notation as found in the Encyclopédie de la Musique by Lavignac. My 
first meeting with the singer concerned a discussion on the Karnatic music theory I 
had learned theoretically by reading Indian music sources (see chapter 2 and 
bibliography). Through this experience, I realized how the Karnatic ragas system 
(Melakarta) is really systematically organized and how it can be transported into 
the Western scale system (see chapter 2). Then, I experimented with the Karnatic 
singer how to reproduce some ragas on the piano. When I played the Karnatic 
scales written in Western notation from Charpentier’s score, the singer immediately 
started singing recognising them. He explained to me, as I had also found  in the 
literature12, that each Karnatic raga is organised in eight fixed pitches -
(SA_RI_DA_MA_PA_DHA_NI_SA) - as in our scale where the first and the eighth 
note are the repetition of the first one. The note SA and the note PA are the central 
notes of the Karnatic scale and they are placed as the tonic and the dominant in 
the Western system. Concerning micro-intervals (śruti), he explained to me that in 
the Indian chant they mainly occur in the ornamentation called Gamaka (see also 
chapter 2). Therefore, we considered possible to perform together (piano and 
voice) improvising on the music of Charpentier to recall the concept of resonance 
and overcome the limit of the fixed-pitches on the piano13. We made some 
experiments on this practice (documented in my media-portfolio14). To be sure 
about the artistic value of these experiments, I started searching on Indian 
performances and practices to evaluate our idea on performing with hybrid 
Western/Indian elements and instruments. I discovered some piano performances 
made by the young Indian pianist Utsav Lal in ensemble with other Indian 
 
                                           
11 The term “Indian-inspired” is used here specifically to mean my joint practice with Indian music experts 
that allowed me to deepen both the Karnatic and Hindustani tradition respectively from South and North 
India. 
12See Krishna, A. (2013). Southern Music. The Karnatik Story. HarperCollins Pusblishers.  
13 The experimentation regarding this joint practice also recalls to me the experimentation that Giacinto 
Scelsi did by playing the “Ondiola”, which is the first electronic instrument able to produce quarter and 
eighth tone notes. 
14 See my media-portfolio https://giusycaruso.wordpress.com/indian-inspired/ 
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instruments (tablas, Indian flutes, sitar, etc.) including singers15. I traced another 
example of the combination of Western/Eastern instrumental practice in other 
compositions like Poèmes pour flûte, alto, harpe et trio Ca Trù (2006) by the 
Vietnamese contemporary composer Ton-That-Thiet (1933). 
These hybrid performances with Western/Oriental instruments spurred me 
towards a possible combination  and fusion of Western and non-western 
instrumental practice. Playing with the Indian singer made me understand that it is 
a common Western legend to consider Eastern music based only on free 
improvisations (Perinu, 1983). In Indian music, as in many other Eastern musical 
traditions, modes, scales, rhythms, techniques are fixed systems. However, even 
if Eastern performance practice remains strongly linked to the popular tradition, it 
holds theoretical values as strong as the Western ones.  
Charpentier wrote in his thesis: 
«...l’Inde nous offre une des plus étonnantes théories musicales de tous les 
temps»16. 
Nowadays, Western musicologists agree that the Indian music system is the “third 
musical system” in the history of music, along with jazz and Western music17. 
These findings reinforced my will to start a collaborative practice together with 
Indian music experts to “re-orient” my practice and interpretation of the 72 Etdues 
Karnatiques. Furthermore, the idea of a joint practice was strengthened also by 
some advices I received by the Belgian composer, Jan Van Landeghem, in his 
email in which he comments my first performance of the Re-Orient project in the 
version with piano and voice (26 April 2014)18. The Belgian composer, who 
conducted a research on the use of the Karnatic rhythm in Western composition, 
advised me to study Charpentier’s pieces with some percussionists trained in 
Indian music in order to improve the precision of the Indian rhythms used in the 72 
 
                                           
15 Some example of hybrid Indian performances with the use of a grand piano are available on YouTube: 
https://www.youtube.com/watch?v=NJonYYAPJX8  
https://www.youtube.com/watch?v=LJMAaXLwhvA 
https://www.youtube.com/watch?v=adov4WQqmpM 
The pianist Utsav Lal was also the first performer on the fluid piano invented by Geoffrey Smith. The 
Fluid Piano is acknowledged throughout the world as a revolutionary acoustic musical instrument. It 
incorporates Fluid Tuning mechanisms that enable musicians to alter each note individually and 
separately by precise microtonal intervals. http://www.thefluidpiano.com/ 
16 Charpentier, J. (1956). Introduction à l'étude des lois de la Musique de l'Inde, p.2 (private document). 
17 Perinu, R. (1983). La musica Indiana. Zanibon, Milano, p.8. 
18 See my media-portfolio: https://giusycaruso.wordpress.com/re-orientproject/ 
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etudes Karnatiques19. Furthermore, he suggested me to look at the work Applying 
Karnatic Rhytmhical techniques to Western music by Rafel Reina, professor at the 
Royal Conservatory of Amsterdam20. Reina’s work suggests a creative rhythmical 
training through the Karnatic rhythmical techniques in performing complicated 
rhythmical passages from contemporary music. Reina uses schemes taken from 
the Karnatic rhythmical system as a method for teaching rhythmic solfege at a 
higher education. He demonstrated how this learning strategy can improve the 
creation and interpretation of complex contemporary classical and jazz music. The 
approach of Reina encouraged me to continue working with Indian music experts 
in order to acquire an aware interpretation of the rhythmical patterns used in 
Charpentier’s piano work (even if they were elaborated from the 120 Hindustani 
deçî-tâlas from North India). Moreover, my decision was also supported by Roberto 
Perinu, professor of Indian Music at the Conservatory of Vicenza, during some 
discussions. He underlined how his own experience with Indian music changed his 
performing classical music, especially regarding the rhythmical approach21.  
From these talks, I decided to approach Indian solfege, konnakol, by reading 
Reina’s book and by practicing with Western percussionists trained in Indian music. 
This helped me to learn Indian rhythm in Western notation and to apply konnakol 
structures to some of Charpentier’s rhythmical patterns inspired by the 120 deçî-
tâlas by Sharngadeva in order to refine the precision of my execution. From that 
moment, I started analysing Charpentier’s etudes using the Indian musical 
structures from the Sharngadeva’s system. In this way, I discovered a method to 
better organize the continuum flux of rhythm (often not systematized in bars). This 
method, borrowed from the Indian konnakol gave me the right key to interpret 
difficult rhythmical passages as in the example reported in Figure 6.50.   
 
                                           
19 From the email 27/04/2014: Dear Giusy, herewith I send you some further suggestions for your 
Karnatic project: - you need to discover the more complex Karnatic rhythms, to study  them and to 
integrate in your improvisations- you might need a professional Indian percussion player to improve  
rhythmic precision and to reach sensations typical for Karnatic grooves 
Thanks again for the music, wishing you a nice Sunday, send you my kindest regards 
Jan Van Landeghem 
20 Reina, R. (2015). Applying Karnatic Rhytmhical techniques to Western music. Ashgate, now 
Routledge Taylor & Francis Group. 
21 Perinu, R. (1983). La musica Indiana. Zanibon, Milano, p.8. 
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Figure 6.50 This figure shows how I applied the subdivision of the Indian rhythm 
rangapradipaka in Charpentier’s Chakavaka etude n. 16.  
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When I started practicing this fragment on the basis of my Western solfege 
competences, I used to get lost in the voicing structure of this polyphonic passage. 
Then, after being aware that the composer used the rangapradipaka rhythm by 
Sharngadeva’s system in this etude, I organized its rhythmical flux by applying the 
rangapradipaka rhythm structure. In this way, the contrapuntal interplay between 
the voices was evident and easier to be performed, as shown in the Figure 6.50.  
The etude n. 24 Varunaprya presented another example of a possible konnakol 
application. Before starting thinking in terms of konnakol (see Figure 6.51), I had 
difficulties in following the repetitive rhythmical loop of this piece. Then, the 
collaboration with the Western percussionists and the application of the konnakol22 
facilitated the embodiment of the passages in Figures 6.52 and 6.53: 
 
Figure 6.51 Examples of Indian konnakol taken from Reina’s work23. 
 
 
                                           
22 See an extract of my performance  together with the percussionists in my media-portfolio: 
https://www.youtube.com/watch?time_continue=4&v=rUNDvyUCzxo 
23 Examples of basic konnakol taken from Reina, R (2015). Applying Karnatic Rhythmical  techniques 
to Western music. Ashgate, now Routledge Taylor & Francis Group, p.8. 
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Figure 6.52 The initial fragment of the Varunaprya etude n.24. 
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Figure 6.53 The konnakol applied to a passage from the Gavambodi etude n.23. 
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My “Indian-inspired” practice enriched not only my interpretation of the 72 Etudes 
Karnatiques but also improved my skills in piano improvisation through the 
acquisition of new skills taken from Indian music (as it already happens in jazz or 
pop music, for example).  
Other than working on the conception of sound, timbre and rhythm, I also 
considered practicing my expressive bodily gestures by collaborating with a 
Western dancer trained in Indian music. The dancer made me understand the 
Indian correspondence between sound and gestures, especially as it occurs in an 
Indian performance:  
 
 
«…the dancer presents pure abstract movements […]. The rhythmic 
structures by the dancer’s feet movements are reproduced on the mrdanga 
(Indian percussive instrument) [….].The vocalist, as we know, is also 
connected to the dancer […]. This is a fine balance, which ensures that music 
and dance become one…»24 . 
 
 
During our rehearsals, we co-developed gestural “mirroring” correspondences, 
as it happens in the Indian performance. The Indian hastamudras (hand gestures), 
like the so-called flowering lotus and the elephant trunk, became the gestural 
themes of our interactions.   
Since the rhythm in the 72 Karnatic Etudes is based on elaboration of rhythms 
taken from the Hindustani tradition of North India, we decided to work on two dance 
styles called rajasthani and kathak25.  
 
                                           
24 Krishna, A. (2013). Southern Music. The Karnatik Story. HarperCollins Pusblisher, pp.224-225. 
25 See an extract of the performance on my media-portfolio: 
https://www.youtube.com/watch?v=_jbSmWmrz44 
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Figure 6.54  A moment from the rehearsal with the dancer. 
 
 
 Empirical observation: application of technology and 
body awareness 
On practicing the 72 Etudes Karnatiques, I was interested in discovering a method 
to observe and evaluate my body engagement with music. 
A way to empirically investigate music performance is to explore the musicians’ 
body reaction to music by applying technology (Leman, 2007). For musicians, 
technology constitutes a means to achieve a state of body awareness in performing 
and to collect and transmit the empirical results.  
During the International Summer School in Systematic Musicology (ISSSM 
2012) (see my portfolio in appendix A.6, Hamburg, 2012), I encountered different 
case studies where technology was applied to the analysis of dance and music 
performance. Since music performance implies body enactment (Leman, 2016) like 
in dancing, Motion Capture technology seemed to me a useful tool for the 
monitoring task of practice-based research, especially for the investigation on the 
“mirroring” relation of expressive gestures and intentions.  
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The application of technology as a medium between myself as subject and my 
body spurred me to start in 2015 a collaboration with the IPEM group. A 
performative experiment (see chapters 3 and 4) was conceived to verify through 
the use of technology my body behavior in the performance space (Jensenius, 
2007).   
As I fully explained in chapter 5, the interaction with technology in the observation 
of music performance consists in a practice added to a normal practice. The idea 
of technology as “augmented mirror” led to the co-developed concept of 
technology-enhanced mirror as a tool that could support music performance 
analysis in artistic research. The use of technology during my experimentation at 
IPEM fostered my awareness of my body presence in the performance space. 
Furthermore, the empirical results gave me a deeper perception on how my 
gestures are organized in respect to their displacement, velocity and acceleration, 
and how this organization depends on my music interpretation and intentions (see 
chapter 5).  
Most of the performers’ gestures are consciously controlled in relation to their 
intentions (Leman, 2007; Legrand, 2007). During their practicing, performers define 
their motor strategies on their instrument to be applied as pre-constituted models 
during the performance. These models are used to anticipate and prepare the real 
actions (see the concept of feedforward by Jeannerod, 2009 and the process of 
enactment by Leman, 2016). The aspect of preparation of an action refers also to 
the attitude of performers to imagine their actions (Reed, 1982; Godard, 2002). It 
often happens to me, before a performance, to mentally study the piece imagining 
and simulating my actions on the piano. This is a way to prepare my body schema 
(reportoire of gestures) through my body image (Gallagher, 2005). In this challenge, 
the perception of the body is translated into a “virtual” place where it is imagined 
moving in a performance space (Pitozzi, 2011a; 2011b; 2012). Technologies, like 
the Motion Capture, can simulate gestures and give this specific biofeedback 
(Pitozzi, 2014). As seen in chapters 3-4-5, the computer simulation offers the 
opportunity to create models (avatars) from the performers’ physical reality to be 
used as an interface for tracking gestures and producing corporeal measurements.  
In this virtual reality, the body presence in the performance space is mediated by 
technology.  
In my artistic process, the mediation of technology created a meta-perspective 
to study my body presence in the performance space. The performative experiment 
(14 October 2015)26 and the consequent data analysis are other milestones of my 
 
                                           
26 See the reportage on my media-portfolio: https://www.youtube.com/watch?v=tOmF4YeBgvY 
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artistic practice because, as elicited in chapter 5, this experimentation concerns the 
quantitative data that supported the qualitative reflections on my artistic process.  
In this way, my practice regarded two circular perspectives, from artistic to 
scientific and from scientific to artistic, which brought me to assume different levels 
of experimentation (philosophical reflections, empirical observation and self-
evaluation) to a final entanglement of art and science. 
 
 
 
 
 
 
 
 
Figure 6.55 The artistic and scientific entanglement in my artistic process.  
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 Performing 
 Solo performances 
The artistic process also passes through the staging experience documented by 
written reflections, audio and video recordings. Staging represents for performers 
the highest level of evaluation of one’s own performance since it implies the 
feedback from the audience. My first staging of the 8th cycle from the 72 Etudes 
Karnatiques was programmed on 9th May 2012 in occasion of my performance and 
lecture at the conference EPARM 201227. Since this performance took place a few 
days after my first meeting and lesson with Jacques Charpentier at Carcassonne, 
I did not have time to practice the piece and to improve my interpretation respecting 
the teachings I received from the composer. For this reason, I consider this 
performance the first “milestone” in my artistic process since it represented my 
initial interpretation of the piece.  
When I started collaborating with the Karnatic singer and the dancer, I noticed, 
by observing my practicing and staging footages, how my bodily approach was 
changing by my “Indian-inspired” practice. I began to feel a deeper agency in the 
music being more conceptually involved with the rhythm and with the sound. For 
example, I noticed how I emphasized my expressive gestures by applying different 
fingerings, physical approaches and pedal in some passages, as suggested by the 
composer28. I amplified my gestures to achieve a warmer vibrant timbre in the long 
notes or to act out some rhythmical patterns. This new “Indian-inspired” approach 
to the keyboard became evident to me by watching at the 8th cycle video recording 
I had made for the final recital of my Post-Master in Contemporary music29. This 
performance constituted the second “milestone” in my staging experience (see 
Figure 6.43) because it revealed the changes I had from my initial to my developed 
approach.   
In March 2015, I had the opportunity to perform the first part of the 72 Etudes 
Karnatiques (6 cycles) during my concert at the University of Aveiro where I was 
invited to give a lecture-workshop. This performance was another milestone in my 
staging whose final goal was the solo performance of the entire 12 cycles at the 
Francis Huster Auditorium of the Conservatory of Carcassonne in the presence of 
the composer for a special event entitled, Hommage à Jacques Charpentier (26 
 
                                           
27 See my media-portfolio: https://www.youtube.com/watch?v=Fxj6VkmB8-A 
28 A detailed explanation is provided in appendix A.5. 
29 See my media-portfolio: https://www.youtube.com/watch?v=TXIzP39cAZw 
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November 2016) 30. The composer asked me to play the entire piece in three parts, 
1 hour each, and to perform, at the beginning of each etude, the inherent Karnatic 
scale. The concert was recorded live and published by the American label Centaur 
Records (the three CDs are attached to this dissertation). The live recording of this 
concert represents the artistic outcome of my research31.  
 The Re-Orient project 
The project Re-Orient was firstly inspired by my experimental practice with the 
Karnatic singer. It consists of the performance of a selection from Charpentier’s 72 
Etudes Karnatiques enriched by vocal and piano improvisations on Karnatic 
modes. This project gave me the possibility on the one side to experiment with a 
live hybrid performance based on a fusion of Indian and Western music; on the 
other side I was spurred to reflect on the impact of contemporary music on our 
society (see section 3.2.1 performance space-frame and social dimension). I 
thought that this project could have become a format accessible to a larger 
audience. I discussed this idea with Charpentier, who positively reacted to this 
proposal encouraging me to experiment with new ways to perform his music and 
to present the contemporary reportoire to a non-expert audience. As reported in the 
time line Figure 6.43, I gave a first public performance in an embryonal format of 
the project with the Karnatic singer (26 April 2014, see the portfolio in appendix 
A.6). The programme included Charpentier’s 8th cycle from the 72 Etudes 
Karnatiques and the Suite Ttai by Giacinto Scelsi by interweaving voice and piano 
improvisations32.   
 
                                           
30 See my media-portfolio:  
https://giusycaruso.wordpress.com/2016/12/30/carcassone-concert-hommage-a-jacques-charpentien/ 
31 For the concert Hommage à Jacques Charpentier at Carcassonne, I received an important feedback 
from the composer, a significant review by the French journal L’Indépendant and a comment by the 
French musicologist Brigitte Francois Sappey published as a preface to my program note in the CD 
booklet. Sappey underlined the historical relevance of this event and of my work comparing it to what 
Yvonne Loriod had done by performing Olivier Messiaen’s piano works (see the details in my media 
portfolio: https://giusycaruso.wordpress.com/). 
32 See an extract of the performance on my media-portfolio: https://giusycaruso.wordpress.com/re-
orientproject/ 
 
Chapter 6 
 
148 
 
 
 
 
 
Figure 6.56 The Re-Orient project in Brussels (26 April 2014). 
 
 
This performance was an opportunity to verify on stage the connection between 
piano and Karnatic chant. As reported above, the Belgian composer van 
Landeghem, who attended the concert, spurred us to work on the application of 
Indian rhythms in our improvisations on Charpentier’s music. 
At that time, I already had the plan to work with a dancer and Western 
percussionists trained in Indian music. After a period of practicing singularly with 
the singer, dancer and percussionists, all together we ended up to conceive the 
multidisciplinary version of the Re-Orient project. The selection from the 72 Etudes 
Karnatiques was imbued by Karnatic vocal improvisations, Hindustani rhythmical 
accompaniment in the percussions and dance to recall the Indian music practice 
and atmosphere. The idea to improvise in Indian style on the music by Charpentier 
was not to veil his work but, on the contrary, to emphasize its hybrid content 
(Indian/Western) enriched by traditional Indian music practice. In accordance with 
the composer, this performance was conceived to create a performative 
conjunction between Western and Indian sounds, rhythms and gestures. Our 
elaboration of Charpentier’s piano work recalls the idea of transcription and 
reproduction of pieces for different instruments, as it already happened in classical 
music (i.e. the piano transcriptions and paraphrases by Franz Liszt, Ferruccio 
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Busoni’s or the orchestral transcriptions by Maurice Ravel and Modest 
Mussorgsky).  
The Re-Orient performance was a fundamental part of my creative process 
because through this project I reflected on a possible artistic representation of the 
process of musical embodiment, specifically the “mirroring” relation between 
intentionality and gesture.  
Thanks to the collaboration with the Indian music experts, I accomplished my 
personal interpretation of Charpentier’s piano work and, furthermore, I acquired 
new skills for piano improvisations. I strongly believe that my artistic research could 
not have been totally achieved without the stage experience I had with the Re-
Orient project because it represents, for me, the practical and artistic way to live 
and show the concept of music embodiment. 
The Re-Orient project is based on this idea of “mirroring” intentionality and 
gesture, where performance gesture become intended sound and the produced 
intended sound comes from intended gesture. The Indian dance vocabulary aimed 
at emphasizing the expressive gestures evoked by the music reportoire through an 
interaction between the dancer and the musicians. The dancer shaped her 
choreography by interacting with all the musicians, especially with me, as the 
pianist (see Figure 6.57)33.   
 
                                           
33 Extracts from the performance are available on my media-portfolio:  
https://giusycaruso.wordpress.com/re-orientproject/ 
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Figure 6.57 Some pictures from the Re-Orient project performed in the Miry Zaal at 
the Royal Conservatory of Ghent (8 March 2017).  
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 Disseminating 
 Performances, projects, lecture-recitals, recordings and 
publications 
Performances, projects, lecture-recitals, recordings and publications are the way to 
disseminate one’s own artistic research. As outlined in the timeline in Figure 6.43, 
6.44, 6.45, complemented by my website (www.giusycaruso.com), my media-
portfolio (www.giusycaruso.wordpress.com/) Facebook page and my portfolio  in 
appendix A.6, I had many occasions during these years to present my research in 
form of performances and lecture-recitals not only in Europe ((Belgium, Italy, 
Germany, Spain, Portugal, Great Britain, France) but also in South America (Centro 
d'Expérimentation Teatro Colon, Buenos Aries) and Thailand (University of 
Bangkok), and finally to publish articles and my CDs (A complete list is reported in 
appendix A.6 with my reflections on some experiences). However, here, I would 
refer, in particular, to some salient circumstances showing how the disseminating 
phase affected my artistic process and the orientations of my artistic research.  
The question on how to disseminate contemporary music in our society was one 
of the element that led me to the Re-Orient project format. The Re-Orient project 
has the double aim to artistically explore and disseminate the concepts of 
embodiment, interaction and empathy between different musical cultures 
(Western/Indian). The visual impact produced by the presence of the dancer was 
also conceived to render more accessible and comprehensible, especially for a 
non-expert audience, the conceptual content behind the contemporary piano work 
by Charpentier and behind the theory of embodiment.  
As Pitozzi wrote 
«…empathy is a process that concerns the body in presence – meaning, 
physically present in front of the spectator’s eyes…»34.  
The Re-Orient project aims at this: stimulating through visual and audible 
interactions the spectators in « … a reorientation of significance, in which dancers, 
musicians and audiences all lose track of the North Star»35.  
 
                                           
34 Pitozzi, E. (2014). The Perception is a Prism: body, presence, and technologies. In Brazilian Journal 
on Presence Studies. Porto Alegre, v. 4, n. 2, p.174-204. 
35 From the brochure of the Re-Orient project premiere (8 March 2017) published by the Royal 
Conservatory of Ghent. See appendix A.7 and my media-portfolio: 
https://schoolofartsgent.be/en/calendar-news/calendar/miry-contemporary-giusy-caruso-reorient 
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Concerning my lecture-recitals, I should say that questions from my audience 
(mostly students) contributed to rethink some aspects of my methodology and 
practice.   
During my presentation in Thailand (July 2014), for example, I was really 
astonished about the reactions of students from a non-western culture to my 
research proposal. They were very interested in my way of approaching the 
interpretation of the piece and careful to understand this concept of “mirroring” 
intentionality and gesture related to the embodiment process. Concerning this 
issue, they asked me many questions regarding my piano techniques and practice, 
and requested empirical examples on what were the real corporeal changes during 
my artistic practice. My answers, supported by my gestural simulations on the 
piano, clarified my assumptions regarding the relation between my body 
involvement and intentions but did not cover completely the request on objective 
references concerning these corporeal changes. This experience strongly 
contributed in questioning myself on new methods for observing and monitoring 
artistic practice in artistic research from a more empirical perspective. At that time, 
I was evaluating and improving my performance only by observing my performance 
through video and audio recordings. Therefore, I started considering the need of a 
method that would allow musicians to go one step further in their artistic research 
by comparing subjective description and empirical results. From that, the idea of 
the later co-developed performer-based analysis method (see chapter 3-4-5). 
My artistic process also comprises moments of written reflections in reports, 
proposals and articles and publications whose reviews always brought out ideas to 
be developed in my artistic practice and research (e.g. the connection between 
musicians trained in different musical cultures, the fusion of different instruments, 
and the encounter of art and science).  
 Guiding & Discussing 
Guiding students and discussing with other researchers and professional musicians 
who tested the same approach was a good opportunity to explore from a distant 
prospective how the co-developed performer-based analysis method could be 
applied by other musicians. My scientific and artistic approach transferred to other 
musicians gave me the opportunity to reflect much more on the weaknesses and 
strengths of my own artistic process. An interactive exchange is always established 
between the practices from who is guiding (guiding approach) and who is guided 
(reproducing approach), as Figure 6.58.   
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Figure 6.58 Guiding and Reproducing approaches.  
This figure shows the prospective in observing one’s work made by 
others. The red arrows show the interactive exchanges between the 
practices from who is guiding (guiding approach) and who is guided 
(reproducing approach).  
 
This interactive exchange brought me to reflect on how we can learn from the 
student's perspective36. 
 
6.4.2.1 Experiences with students 
During my research, I was a co-promoter to a master student. The objective of the 
master student’s research was to explore gestures in contemporary music, 
specifically the Sonatas and Interludes for prepared piano by John Cage.  
We made a performative experiment following the same procedure of the 
performer-based analysis method (see chapters 3-4). The student gave his 
performative experiment the afternoon after my experiment (on 16 October 2015). 
As in my performative experiment, we made motion capture, video and audio 
recordings of two performances of three fragments from Cage’s score, one with the 
 
                                           
36 Cook-Sather, A. (2010). Learning from the student's perspective: a sourcebook for effective teaching. 
Paradigm Publishers. 
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preparation of the piano and the other one without, to see how gestures change in 
relation to the different sound impact. 
 
 
 
 
Figure 6.59 The performative experiment by Bart Lysens (16 October 2015). 
 
We decided to focus only on the motion analysis in order to investigate how 
expressive gestures changed in relation to the preparation of the piano. The motion 
analysis conducted through the software Physmo2 revealed changes in the 
displacement, specifically major amplitude in the hand gestures during the 
performance with the piano preparation37.This experimentation brought me to focus 
on the phenomenon of adaptation of gestures in relation to the produced sound. I 
realized that an accurate audio analysis was needed to understand the connection 
between gestures (physical actions) and intentions (related to the interpretation of 
the score) through the audio feedback.  
My experience in guiding the master student led me to consider the need to 
conduct an audio analysis in my research project. In this way, I could have gathered 
important audio data to be compared with my qualitative intuition on the musical 
parameters like tempo, articulation and dynamics, which were part of the 
 
                                           
37 See the master thesis by Lysens, B. (2016) Oriental traces and music intentionality in the performance 
practice of John Cage’s work “Primitive” for prepared piano. Master Thesis, Ugent. 
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interpretative cues in my performance model (see chapter 4, Figure 4.26). The 
comparison between my personal evaluation of the sound feedback of my 
performance and the empirical results gathered from the audio analysis gave me a 
concrete awareness of the connection sound-gesture in my performance (see 
chapter 5). 
Further workshops with conservatory and university students (see the detailed 
list in the portfolio in appendix A.6) led me to deeply reflect on the impact of my 
artistic research on other musicians. Students’ recurrent question concerned the 
concrete application of complex technologies, like the Motion Capture, in artistic 
practice. After my experience, I encouraged them to experiment this method 
because, as explained in chapter 4 and underlined precisely in chapter 5, there are 
nowadays software that can intuitively be managed by non-experts in computing, 
like me. From the students’ perspectives and questions I was all the more motivated 
to improve some aspects regarding the dissemination of my methodology and 
results. These experiences strongly contributed in reinforcing my skills regarding 
the transmission of knowledge in the context of artistic research, as a researcher 
and performer. 
6.4.2.2 Experiences with researchers and professional musicians 
The feedback from professors, supervisors and colleagues are fundamental for 
one’s artistic growth and research progress. I had the opportunity to work at my 
project in the environment of the IPEM group. Outcomes of my collaboration within 
the IPEM group are retraced in chapters 2-3-4, which are, actually, two published 
articles and one in submission. Besides working on my performative experiment, I 
was involved within the IPEM group in the Canvas project. This project took place 
at the end of my research and it was a salient opportunity to share and discuss the 
application of the performer-based analysis method with professional concert 
pianists. The aim of this project, made in collaboration with the IMEC department 
and recorded by the Canvas television, was to explore the differences recurring 
between professional musicians and amateurs concerning the bodily approach to 
the instrument comparing tracked gestures, level of stress and heart beating. The 
test took place on 20th September 2017 and some data revealed differences in the 
stress parameters (accentuated in the amateur). More accurate studies and 
analysis on this project will be undertaken in the future. 
On discussing the performer-based analysis method, one of the professional 
pianists said: 
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 «It is very useful to be able to look in an 'augmented mirror”; being able to 
hear and see oneself perform a piece from the perspective of the audience 
but also analysing the movements one makes in combination with an 
annotated score. This might entail new strategies, by becoming more aware 
of habits and the impact (un)conscious decisions, and can lead to a further 
deepening of the interpretation of the piece.»  
 
This experimentation and my interaction with other professional pianists 
supported me to pursue this pioneering idea of technology-enhanced mirror for self-
observation in music performance. 
 Conclusion 
In this chapter, I outline my artistic process in the form of a retrospective self-report 
pointing out the activities which determined my artistic growth as a performer and 
researcher. By adding reflections, comments and examples, I underline how all the 
experiences I had during these 5 years contributed to draw my artistic pathway and 
my sense of agency in the interpretation of the 72 Etudes Karnatiques as well as in 
my entire research. To transmit musical meanings to the audience, performers 
have to make interpretive decisions on sound, timing and gestures respecting the 
composer’s idea and implementing at the same time their personal style.  Rather 
than simply analysing the score by naming chords or following harmonies while 
playing, musicians constantly find inspiration for their interpretation from their lived 
experiences since the performance is an act of imagination linked also to narratives 
or metaphors, as recalled by Alfred Cortot38.  In this interpretative process, 
performers transfer their own artistic and performative experience into their 
interpretations which comprise both aesthetic concerns and performance practice 
approaches.  
My acts of experimenting, performing and disseminating are presented in this 
chapter through my reflections, witnesses of colleagues, artists and people that 
affected my research work (documented by my portfolio and media-portfolio). All 
these experiences constitute a trace of the enrichment I achieved by acquiring new 
competences and skills as a performer and researcher that determined my 
embodiment of the 72 Etudes Karnatiques.  
 
                                           
38 Cortot, A.(1939). Corso d'interpretazione. (Italian version) Alberto Curci, Milano, Edizioni Curci. 
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Discussion and Conclusion:  
New frontiers for music performance 
practice and research. 
 Introduction 
In recent years, music performance analysis has increasingly become an area of 
studies for performer-researchers and scientists.  
Artistic research on music performance has traditionally been dominated by 
phenomenological reflective observations on, and descriptions of, one’s own 
performance (Borgdorff, 2012). However, the application of subjective narrative 
methods has opened up questions regarding the validity and reliability of these 
artistic findings (Coessens et al., 2009).  
- Can artistic intuitions be accepted to provide objective data?  
- Can individual subjective findings be disseminated as general knowledge?  
Scientific research on music performance, on the contrary, is based mainly on 
verifying hypotheses and on generating objective knowledge by applying empirical 
methods supported by technology. However, it is argued that performance analysis 
must incorporate the perspective of the performer to be credible (Hannula, 2005).  
1. How can quantitative data explain music performance without referring to the 
subjectivity of the performers?  
2. How can raw measurements offer a complete overview of the artistic 
phenomenon?  
On the one hand, empirical methods based on the digitization of movement and 
sound are becoming useful references for musicians involved in a research on their 
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performance (Goebl et al., 2014). On the other hand, the investigation of the 
variable aspects of the musicians’ body articulation and adaptations in performance 
are becoming of particular interest to scientists (Leman, 2016).  
While from the scientific side there is a motivation to develop methodologies that 
can interweave artistic findings and quantitative data, particularly in the 
investigation on music performance (Leman, 2016), from the artistic side the 
collaboration of art and science is welcomed as it can bring innovative and creative 
approaches to artistic research (Borgdorff, 2012).  
Accordingly, a dialogue between art and science may constitute a possible 
answer in developing methods in the empirical music performance analysis and in 
opening up new frontiers for artistic research in music performance practice. After 
all, in this way artists involved in the scientific area can discover through empirical 
studies a support for the analysis of their artistic process and, conversely, scientists 
can be supported in the interpretation of retrieved quantitative data by insights from 
the artistic perspectives1. And yet, a real entanglement of art and science has not 
been thoroughly explored.  
Until now, a collaborative approach has been applied in a limited amount of 
studies in the empirical field (see Desmet et al., 2012; Coorevits et al., 2016) as 
well as in the artistic field (see Schacher, 2015; Dries, 2017). 
As a pianist-researcher involved in both artistic/philosophical and scientific 
domains, I decided to explore in my artistic research the arts-science connection 
and to experiment with a possible application of empirical approaches in the 
observation and analysis of my piano performance practice. The aim was to explore 
whether quantitative data can be really useful for artistic practice and, conversely, 
to see whether the artistic insights can offer new outlooks to the empirical studies 
on music performance. The main question concerned how to associate quantitative 
results to qualitative artistic findings and vice versa.   
My performance of the contemporary piano piece 72 Etudes Karnatiques 
constituted the case study to explore empirical methodologies applicable to artistic 
research and to investigate the “mirroring” relation between musical intentionality 
(my interpretation) and gesture (my physical approach in my performance). My 
interest in understanding and addressing the process of embodiment in music 
performance, led me to search how technology could be applied to monitor one’s 
own music performance. To do so, I conducted a performative experiment based 
 
                                           
1 Lapointe, F., J. (2016). On the Role of Experimentation in Art (and Science). In Journal of the New 
Media Caucus | ISSN: 1942-017X, V.12 N.01.  
http://median.newmediacaucus.org/research-creation-explorations/6095-2/ .  
(Accessed on 26/09/2017) 
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on a mixed methodology (performer-based analysis method, see Caruso et al., 
2016 in chapter 3 and 4 of this dissertation), which integrates subjective 
(qualitative/top-down approach) and objective perspectives (quantitative/bottom-up 
approach). Theory (thinking), practice (reflecting while doing) and production 
(doing) were interweaved in a synthetic conjunction following the triangular artistic 
research system (see TARS in chapter 1 section 1.3, Figure 1.2). 
In this final chapter, the findings of my investigation are discussed to illustrate 
the contribution of this research work to the artistic and scientific domains and to 
address the debate on the conjunction of art and science. The entanglement of art 
and science and the idea of technology-enhanced mirror are proposed in this 
research as new frontiers for music performance practice and research. 
 New frontiers for music performance practice and 
research 
 The artistic-scientific entanglement 
«…the separation of science and non-science is not only artificial but also 
detrimental to the advancement of knowledge.If we want to understand 
nature, if we want to master our physical surroundings, then we must use all 
ideas, all methods, and not just a small selection of them..» 2. 
 
Almost forty years ago, the philosopher of science Feyerabend proposed a 
“pluralistic methodology”3 stating that empiricism, pure thought and creativity 
should stand together in a method of analysis that is free from a rigid rational 
schema to discover nature in its totality and guarantee the advancement of 
knowledge4. Accordingly, this research wanted to foster the conjunction of a 
scientific and artistic approach and the implementation of technology as new 
frontiers for the investigation on music performance practice.  
 
                                           
2 Feyerabend, P. K. (1978). Against Method: Outline of an Anarchistic Theory of Knowledge. Verso, 
London, England, p.305-306. 
3 ibid. p. 27. 
4 ibid. p. 21.  
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Recent empirical studies on music performance (Furuya & Altenmüller, 2013; 
Buck et al., 2013; Jakubowsky et al., 2017) have not yet sufficiently taken into 
consideration the performers, i.e. the acknowledgment of their artistic perspective 
and activity, as integral part of their empirical findings. Performers are mostly 
considered as mere participants in the experiments, and not as equal partners 
contributing to hypothesis building, research design, data analysis and 
interpretation. Therefore, a real partnership in research is still missing (Doğantan-
Dack, 2012). 
Artistic research on music performance, conversely, is mainly focused on 
subjective approaches and the systematic dimension is still the matter of open 
debate (Busch, 2009). As with any other type of research, practice-based research 
requires an object (ontological questions), a boundary of knowledge 
(epistemological questions), and appropriate procedures (methodological 
questions)5. However, with artistic practice central (art for art’s sake), artistic 
research should not superimpose theory (pure thought) upon practice6. Frayling 
(1993), therefore, proposed a categorization of three artistic research territories of 
analysis, each of which defines a different angle of investigation on art without being 
hierarchically organized:  
- into art  a critical and theoretical description of the process of creating an 
artifact, 
- for art the discovery of tools and insights for the benefit of the practice of 
art itself, 
- through art the investigation of the artistic process and the role of the 
artifact as subject and object of the research.  
Assuming the differences between artistic and scientific investigation identified in 
the qualitative and quantitative approaches, this dissertation proposes a way to go 
beyond the dichotomy of art and science and encourages their complementarity 
and entanglement. This exploratory study illustrates to musicians the possibility of 
applying empirical methods in the analysis of their performance practice and offers 
to scientists an example on how to integrate performers’ perspectives in their 
experimentations on music performance.  
 
                                           
5 Borgdorff, H. A. (2012). The conflict of the faculties: perspectives on artistic research and academia. 
Publisher: Leiden University Press: Amsterdam, p.31. 
6 Coessens, K., Crispin, D. & Douglas, A. (2009). The artistic turn: A manifesto. Ghent, Belgium: 
Orpheus Institute. Leuven University Press, p.27. 
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Unlike a conventional deliberate piano performance practice (Rink, 2004), 
through my empirical work at the IPEM Lab, I had the opportunity to experiment 
with new tools to enhance my practice and, therefore, to evaluate my artistic 
expectations from an empirical perspective. While remaining a musician at all 
times, I also took on the role of a laboratory researcher, engaged in a performative 
experiment in which technology was applied as an “augmented mirror” to look 
retrospectively at my practice. However, the mere results from the objective 
measurements were not the central aim and tool of my artistic research. Rather, 
data was utilized as an additional means to analyse and comprehend my artistic 
process and, at the same time, my artistic process was the key in interpreting the 
data in relation to the music score. 
In this way, the quantitative data, including their analysis and interpretation, can 
be seen as an alternative “narrative” way to “talk” about artistic practice, and 
qualitative information can be used as a guide to explain data results. In other 
words, the systematic approach and the implementation of technology have the 
advantage of revealing aspects of the performance that are not always evident in 
the musicians’ experience and findings and, conversely, performers possess 
crucial information to better understand the artistic meaning of raw measurements.  
Taking into consideration the mutual resources of art and science, this research 
argues for hybrid research and proposes a vital role for dialogue between 
researchers from these two different areas. In short, quantitative data can support 
the validity, and reliability of the artistic intuition or even develop performance 
practice and, conversely, the artistic findings serve to give credibility to the 
quantitative results. 
A shared voice between artists and scientists implies the necessity to learn not 
only a common language but also to master some skills from one side to the other.  
As a musician, I tried to acquire the scientific language and procedures required 
to systematize my investigation; and, in order to interpret empirical results and to 
guide data analysis, I had to implement my musical vocabulary and expertise.  
As a researcher, I highlighted the connection between artistic findings and 
quantitative results in order to fill the gap concerning the performer’s subjectivity as 
a variable dimension in the empirical music performance analysis.  
Being conscious of the need for further improvements, this artistic research 
carried on “multiple journeys” which wanted to fuse “multiple forms” 7 of practicing 
and analysing. The aim was to achieve an aware and clear image of my 
performance practice.  
 
                                           
7 Coessens, K., Crispin, D. & Douglas, A. (2009). The artistic turn: A manifesto. Ghent, Belgium: 
Orpheus Institute. Leuven University Press.p.14. 
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In entangling art and science, this study can be seen as a pioneering work 
fostering an interdisciplinary approach to research on music performance in the 
academic discourse.  
 The technology-enhanced mirror for self-observation and 
dissemination of knowledge in the research on music 
performance 
The advances in science and technology offer new means that can improve the 
analysis and dissemination of knowledge in music performance (Thomsons & Luck, 
2012). Traditional technologies, like video and audio recording devices, are already 
used in performance practice as means to capture and reproduce a live 
performance (Donağantan-Dack, 2014). In that sense, music performance 
recordings allow “the reproducibility” of the unique style of each performer (what 
Benjamin called aura8). While Benjamin thought that the idea of reproducibility in 
art constitutes a homologation and, consequently, a demolition of the aura, 
conversely, modern technology could be seen as a foundation of the social 
(re)construction of the aura. Technology permits the transmission and 
dissemination of the audio and video tradition and stimulates at a social level a 
reflexive awareness of the expressive and aesthetic qualities of the performances 
(Heinich, 1983).   
Nowadays, there are more sophisticated digital devices than the traditional audio 
and video recording ones to reproduce and preserve a music performance. These 
devices are not only capable of reproducing a music performance but also of 
generating detailed data concerning movement and sound. The Motion Capture 
System is an example of a digital recording able to reproduce in an augmented 
reality the body of the performer. The recorded motion capture data is mapped on 
a digital model in 3D software which tracks the parameters concerning gestures 
(displacement, velocity, acceleration, quantity of motion).  
Audacity and Sonic Visualiser are examples of other technologies that enable 
the recording and annotation of sound data (timing, loudness, energy, pitches, etc.).  
Until now, the meta-languages to describe a music performance were traditional 
writing, sketches designs or graphical representations (Malins & Gray, 1995). From 
now on, through the use of augmented reality, musicians could look at detailed 
aspects of their performance in third person, from a distance. They could observe 
the raw data of their performance from an external perspective (meta-perspective), 
 
                                           
8 Benjamin, W. (1936). L’oeuvre d’art à l’ère de sa reproductibilité technique. tr. fr. Librairie Alcan. 
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while perceiving detailed information on their performance execution. In that sense, 
the integration of objective measurements in the self-analysis allows one to move 
from a first-person evaluation to a third-person evaluation (Caruso et al., 2016, see 
chapter 3). Subjective reflections on one’s own artistic practice are therefore, 
mediated by technology, which generates empirical results useful to have a better 
understanding of the artistic process. 
Such a quantitative measurement furnishes an alternative representation of the 
music performance in respect to the traditional narrative one that can reinforce the 
validity and reliability of the subjective findings and intuition.  
In this way, the implementation of technology in artistic research contributes to:  
- experimenting with new mirroring methods which can document 
performance practice; 
- performing new practice; 
- disseminating knowledge through digital data. 
In my artistic research, the idea of the technology-enhanced mirror converged in 
the co-developed performer-based analysis method applied during my 
performative experiment (see chapter 3-4-5). This method helped me to evaluate 
and improve my performance of the 72 Etudes Karnatiques (see chapter 4-5-6) 
through an experimental process that aimed at exploring the “mirroring” aspect of 
intentionality and gesture.  
The implementation of the technology-enhanced mirror is a new way for 
musicians to observe their performance, to disseminate knowledge and to convert 
their artistic practice into artistic research. 
 From artistic practice to artistic research and from 
artistic research to artistic practice 
The artistic process itself entails an implicit investigative nature; it is the natural 
attitude of the artists to search inspirations, ideas, and techniques from different 
contexts and to put their findings into practice when creating an artwork. The 
amount of knowledge acquired while researching in the artistic context constitutes 
a know-how not separable from the practice itself (Klein, 2010). The question arises 
then, as to:  
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What is the boundary between practice and research in the artistic context? What 
facilitates and determines the passage from artistic practice to artistic research? 
What is the impact of artistic research on artistic practice? 
Artistic research occurs when artistic practice follows specific methods to study and 
reflect on one’s own artistic process (Borgdorff, 2012). Then, the natural research 
attitude of the artists is turned into conscious research and into a systematic and 
explicit study finalized at producing (performance and dissemination) (see 
Coessens et al., 2009). In the artistic process, practice and research are steered in 
a continuous development from one side to the other. The conjunction of art and 
science is something that drives the artistic process by moving the artist’s practice 
along this continuum (Figure 7. 60) from an intuitive to a deliberate practice turned 
into artistic research (see also Baets & Nijs, 2015). 
 
 
Figure 7.60 The development of the artistic process from intuitive practice (instinctive 
research) to deliberate practice (conscious research) and then to artistic 
research (systematic research envisioned in the entanglement of art and 
science). 
 
 
In this way, the entanglement of art and science plays a crucial role in the 
passage from artistic practice to artistic research. If the scientific approaches help 
to acknowledge the validity and reliability of the subjective artistic findings by 
contributing to systematic description and dissemination, the artistic intuition 
preserves the idiosyncrasy of the artistic research outcomes offering credibility to 
scientific findings. 
In my artistic research, the empirical approach and the application of the 
technology-enhanced mirror are used as feedback to investigate on and to improve 
my own performance, while directing my practice towards a systematic research 
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level. In this way, through the co-developed performer-based analysis method 
(Caruso et al., 2016), I analysed my interpretation of the 72 Etudes Karnatiques on 
the basis of the “mirroring” connection between my gestural approaches and 
intentions, in order to have a conscious perception of my performance. 
If the artistic process can follow a path from intuitive to deliberate and finally to 
systematic research, the outcomes of the artistic research, conversely, may foster 
new perspectives in the artistic practice. 
In my own study, my systematic research reinforced my practice on the basis of 
three processes: push-and-pull process, experiential learning process and 
disseminating process. 
First, the push-and-pull process (extending the concept by Nijs, 2017) concerns the 
interweaving of the internal and external musical world. My performance practice, 
based on my traditional musical and cultural background and piano performance 
approach, was affected by the external stimuli from my environment (i.e. 
approaching another musical culture, like the Indian one, and applying new 
empirical studies in monitoring music performance).  
The joint practice with the composers and the Indian music experts added explicit 
knowledge to the tacit information I first had gathered from the score of the 72 
Etudes Karnatiques. This transcultural experience affected my interpretation of the 
piece, enhanced my skills in my improvisation (in integrating ragas and talas) and 
spurred me to create a new performative format appropriate for a larger audience.   
With regard to the application of technology, quantitative data offered me a meta-
perspective for the analysis of my performance. This additional information 
contributed to a deeper perception of the “mirroring” relation between my 
intentionality and gesture. The motion and audio data from my performance were 
a source of significant learning and awareness about my performance in order to 
control my articulation for better sound results in the future performances.  
Second, my agency in the music was determined by all the knowledge I had 
acquired through my research, characterized as an experiential learning (Kolb, 
1984).  
As Kolb asserts: 
«…learning is the process whereby knowledge is created through the 
transformation of experience»9. 
 
                                           
9 Kolb, D. (1984). Experiential Learning: Experience as the Source of Learning and Development. 
Pearson Education, USA, 2015, p.38. 
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Kolb’s learning model (Figure 7.61) involves the acquisition of abstract concepts 
from practice that can be re-integrated into practice in a range of different situations. 
The concrete experience followed by observation of and reflection on leads to the 
formation of abstract concepts (analysis) and generalizations (conclusions) which 
are, then, used to test hypothesis in future situations and to improve further new 
experiences. Similarly, the process of learning a musical piece consists in the 
transformation into sound of the musical ideas taken from practical experiences 
and the self-reflections (researching on music performance). In this sense, Kolb’s 
learning cycle can be applied to a music performance learning model (see Figure 
7.61).  
 
 
 
 
 
Figure 7.61 (1). Kolb’s learning model; (2) music performance learning model. 
 
 
Within this model, musicians pass from a concrete level of experience 
(performance practice) to reflective observations, that serve to generate abstract 
conceptualization (artistic knowledge), to be experimented within a performance 
(Figure 7.61). This means that the experiential learning generates knowledge that 
that has an impact on the practice. 
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The experiential learning I had through my interactive practice with the composer 
and Indian music experts let me experiment concretely with the theoretical 
information on ragas and talas learned during my theoretical research. This 
experience converged into staging solo performances and the Re-Orient project 
which show the process of embodiment. Additionally, the experiential learning I had 
in analysing the quantitative data of my performance provided detailed information 
to help comprehend the connection between my gestures and sound and, then, to 
describe and evaluate my artistic process more precisely. 
Third, practicing while researching aims not only at producing artworks but also at 
generating knowledge to be disseminated (Coessens, et al., 2009). Dissemination 
in artistic research includes writings, lectures, performances and recordings. For 
this task, the integration of the empirical approach assisted and enhanced not only 
the articulation of my artistic practice but also the validity and reliability of my artistic 
findings. Furthermore, the transcultural approach gathered from my Re-Orient 
project helped me to conceive new performative ideas for the dissemination of 
contemporary music to a larger audience. 
My study, based on a transcultural musical interplay and supported by cutting edge 
technology, provides a new frontier for music performance, practice and research. 
It aims to contribute to the development of:  
a) methods that support the passage from artistic practice to artistic research 
and emphasize the role of the performer’s perspective in the empirical 
studies;  
b) research approaches that enhance music performance practice; 
c) performative experimentations that promote the dissemination of artistic 
knowledge to the community of musicians/researchers and to a larger 
audience. 
 Conclusion 
The dialogue and entanglement of art and science are proposed in this study as a 
new frontier for music performance practice and research.  
This doctoral dissertation outlines the pathway carried at the core of my artistic 
research, which focused on my interpretation and practice of the 72 Etudes 
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Karnatiques by Jacques Charpentier with the aim of exploring the “mirroring” 
relation between intentionality and gesture in a piano performance. 
To pursue this goal, a methodology, structured in a triangular artistic research 
system (TARS), was conceived to synthesize theoretical knowledge, practical 
experiences and experimental approaches conducted using technology. A 
performer-based analysis method was co-developed and displayed in a 
performative experiment in order to align subjective experience (top-down 
approach) and the objective computational analysis (bottom-up approach) as parts 
of a whole discourse. By foregrounding the value of musicians’ embodied 
experiences, the performative experiment conceived within this research work 
shows how the quantitative data represent an easy and accessible feedback for 
musicians who want to investigate on and improve their own performance. In 
converging theoretical knowledge, empirical practice and mediation technology, the 
challenge was to analyse the process of embodiment in piano performance through 
the analysis of my performance of the 72 Etudes Karnatiques by using alternative 
methods to the traditional phenomenological approach (self-reflections). 
The contribution of this study to artistic and scientific research was highlighted 
by revealing how quantitative measurements can support artistic findings and how 
artistic findings serve for a deeper interpretation of quantitative measurements. 
Quantitative data provides detailed information that can give deeper insights to the 
sound and gesture parameters produced by performers, and the performers’ artistic 
perspectives give information necessary to interpret raw data on gesture and 
sound. The aim was to bring out and to render explicit the tacit dimension of 
performance practice in both the artistic and scientific domain.  
As a performer and researcher, it was very stimulating for me to sustain the 
essential contribution of the artistic aspect in the empirical studies on music 
performance and, conversely, to discover the utility of empirical studies in artistic 
research.  
To sum up, in this study, the scientific and artistic conjunction had an impact in 
generating new insights concerning my way of experimenting, performing and 
disseminating as a performer and researcher. 
 
Experimenting with: 
1. Musical ideas. The Indian music structures, acquired through my theoretical 
and practical research, added new musical ideas to my artistic practice which 
re-oriented my interpretation (rhythmical execution, phrasing, timbre, pedal) 
systematically summarized in the music performance model (see chapter 4, 
Figure 4.26).  
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2. Procedures and methodologies. The mixed methodology based on both 
top-down and bottom-up approaches gave me new inspiration in articulating 
the procedure of my research work as a scholar and in organizing my 
performance practice as a pianist, keen to carry on an artistic research. 
3. Technology-enhanced mirror. The implementation of technology in my 
research provided meaningful creative and intellectual experiences: a) the 
empirical study on the gestural engagement in music performance led me to 
reflect on my personal process of enactment, in particular on the changes I 
produced in my motor strategies; b) the quantitative achievement acquired 
through the audio and motion analysis supported my artistic expectation 
regarding the relation between sound and gestural changes. 
 
Performing: 
1. Innovative practice. Working in a laboratory gave me the opportunity to 
reinvent my performance practice by implementing technology as an 
augmented mirror.   
2. Multidisciplinary projects. The integration of the concept of embodied 
music cognition in performance practice led me to the multidisciplinary 
performance Re-Orient, specifically directed towards a larger audience. 
3. Multimedia performances. This experience with technology has stimulated 
me to conceive of future performance challenges in combining audio/visual 
technologies with piano performance.  
 
Disseminating: 
1. Language and expertise. By working in a scientific environment, I had the 
possibility to expand my vocabulary and to improve my expertise as a 
researcher and performer. 
2. Validity credibility and reliability. The integration of the quantitative 
findings gave me a ground to validate the knowledge acquired from my 
artistic practice to be transferred to the community of musicians/researchers. 
3. Generalization. The concepts, the vocabulary and the performative skills 
acquired through my research led me to disseminate this work through 
lecture-performances, solo performances, the Re-Orient project, the 
publications of papers and a 3 CDs box for the Centaur Records label.  
Chapter 7 
 
170 
All the possible outlooks proposed above are summarized in the following figure. 
 
 
 
 
 
Figure 7. 62 This figure shows how the entanglement of art and science augmented 
the prospect of possible new outlooks in music performance practice and 
research. 
 
 
My experience and the results of this study could open further research works: 
1. Application of Indian music competence in performing. Indian theory is 
a precious knowledge to be applied in the interpretation of other 
contemporary music repertories and improvisation (see also Reina, 2015)  
2. Extension of the performer-based analysis method for contemporary 
musicians. The co-developed methodology of my research could be 
expanded to different styles, genres, instruments and ensembles to better 
investigate the connection between intentionality and gesture, and also the 
interaction and the entrainment between performers, including musicians 
and dancers.  
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3. Studies regarding the connection of gestures, intentionality and 
timbre. The integration of midi-recordings for the analysis of sound could 
include complementary data to generate more accurate results concerning 
sound and touch related to gesture and intentionality.  
4. Augmented mirror in performance. The technology-enhanced mirror used 
in this research for the purpose of music performance analysis could be used 
for staging purposes, by creating new multimedia performances, which 
combine audio/visual technologies with acoustic instruments. Research 
could address the challenges and potential in this, and explore the impact, if 
any, on audience experience. 
5. Augmented instruments. The implementation of the motion capture while 
performing by applying a 3D surround sound with acoustic instruments could 
contribute to generate new timbre and performative possibilities. 
The scenario of this doctoral dissertation outlines how the relation between 
performers and their performance practice can be changed towards inventive 
activities that involve the use of technology. The fusion of different musical cultures 
(Western and Indian in this case) and the entanglement of art and science 
constitute new frontiers in music performance practice and research, which can 
open innovative interpretative approaches, renew monitoring methods and facilitate 
the transmission of knowledge. 
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A.1 
Entretien avec Jacques Charpentier1 
 
1) G.C.: Pourriez-vous parler de votre expérience en Inde et ce qui vous a 
incité à entreprendre ce voyage pour y rester pendant environ deux ans ? 
J.C.: A l’âge de 18 ans, je gagnais ma vie comme pianiste accompagnateur, 
remplaçant au théâtre des 3 Baudets à Paris où la musique populaire alternait avec 
des sketchs comiques (Pierre Dac, Francis Blanche, Georges Brassens, Jacques 
Brel, etc.…) 
J’accompagnais également dans les cinémas de la Société Gaumont les 
« attractions » qui intervenaient entre les projections des films. 
A l’issue d’une prestation, un spectateur est venu me demander si j’étais intéressé 
par un emploi de pianiste classique au grand Hôtel de Calcutta pour assurer une 
ambiance musicale de qualité au déjeuner et au diner du grand restaurant de 
l’hôtel. 
Il m’a demandé également si j’étais marié et m’a annoncé qu’il prendrait en charge 
le voyage et le séjour de ma femme. 
J’ai épousé alors Danielle Vouaux, jeune 1er prix des classes de chant du 
Conservatoire National Supérieur de Musique de Paris, et nous avons embarqué à 
Southampton sur le bateau polonais « le Batory » qui nous amena 3 semaines plus 
tard à Bombay. Logés dans le somptueux palace « le Taj Mahal » nous partions 
deux jours plus tard, en avion pour Calcutta. 
 
                                           
1 This appendix concerns the interview I had with the composer Jacques Charpentier at Carcassonne, 
18 March 2015, published in: Caruso, G. & Leman, M. (2015). Le patrimoine musical indien dans le 
répertoire pour piano d'Olivier Messiaen et de Jacques Charpentier. In Cahiers internationaux de 
symbolisme, (C. LEJEU-NE, Ed.) 140-142 (Patrimoines), pp.23-56. 
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Le choc de la foule indienne, mêlant ses riches couleurs à une pauvreté inconnue 
en France fût très violent. 
Il nous fallut plusieurs jours d’adaptation car nous étions dans l’ignorance totale 
d’une civilisation, d’une langue, d’une magnifique écriture parfaitement illisible pour 
nous, et d’un art musical qui était présent partout, dans les rues et les résidences 
privées, un art chargé de virtuosité, de profondeurs émotives toutes neuves, un art 
étranger plein d’attirances et de richesses prometteuses. Je fus séduit ! 
2) G.C.: Comment avez-vous commencé votre approche avec la musique 
indienne ? Accidentellement ou intentionnellement ? Qui a été votre gourou, 
votre professeur indien ? 
J.C.: Il est impossible aux Indes d’échapper à la présence de la musique 
traditionnelle, (du moins à cette époque). La différence des langues m’empêcha de 
trouver un maître. Ce sont les écrits d’Alain Daniélou qui furent mes premiers 
maîtres notamment celui intitulé : Introduction to the study of musical scales,  
Printed by A.Bose at the press.LTD-Bénares (1943). 
3) G.C.: Avez-vous eu une expérience pratique de la performance d’ensemble 
avec de musiciens indiens ? 
J.C.: Non, je n’en avais ni le temps, ni les moyens techniques. J’écoutais au hasard 
des rencontres tous les groupes instrumentaux et vocaux. J’étais fasciné. 
J’ai gratté un peu le Sitar mais j’ai vite compris la puissance de ce magnifique 
instrument et le nombre des années de travail qu’il faudrait pour parvenir à la 
maitriser. Ce ne m’était pas possible. 
C’est donc en lisant, en écoutant, en réfléchissant et en étudiant, notamment en 
découvrant les travaux d’un grand musicien hindou : Sharnga-Déva (1210-1247) 
que, petit à petit, je découvris un trésor dont je pressentais qu’il y avait en lui de 
quoi nourrir et régénérer mon idéal musical. 
4) G.C.: De retour de l’Inde vous avez été étudiant d'Olivier Messiaen au 
Conservatoire de Paris et bientôt, vous avez commencé à rédiger les 72 
Etudes Karnatiques. Quelle importance vous a fourni, votre expérience en 
Inde et votre relation avec Messiaen, compositeur tout aussi attiré par la 
musique indienne ? 
J.C.: Ce qui captivait essentiellement Olivier Messiaen ce n’était pas tant la 
musique de l’Inde dans son ensemble mais prioritairement la pensée rythmique, la 
structure, la symbolique, la théorie et la pratique virtuose des thèmes rythmiques, 
véritables personnages sonores, ils demandent une maitrise difficile à imaginer en 
occident, d’autant que les ragas (les œuvres) ne sont pas écrits… 
C’est la victoire suprême de l’expression rythmique qui définit l’écoulement du 
temps, à travers toutes les parties musicales, mélodies, timbres, percussions et 
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ordonnance du mouvement.(Nous observons la même maitrise rythmique dans la 
musique exclusivement vocale du plaint chant, grégorien occidental.) 
Lorsque je rencontrais Olivier Messiaen fin1954, il travaillait déjà à son futur traité 
de rythme. J’ai pu, modestement, lui indiquer que les rythmes pentaphones (base 
de 5 et ses multiples) symbolisent le Dieu Shiva, Dieu créateur et destructeur, 
maitre du temps et de l’espace. 
Et c’est dans les rythmes hindous, notamment les 120 Déci- Talas et les rythmes 
grecs qu’il avait étudiés avec Maurice Emmanuel qu’il découvrit le principe des 
rythmes non rétrogradables. Ils joueront un rôle éminent dans ses œuvres. 
Venant de créer les modes à transposition limitée, il ne s’est pas penché sur les 
structures des modes de la musique classique de l’Inde. Constatons que les 72 
modes karnatiques sont nés d’une réflexion qui remonte aux textes védiques (-
3000 -2000 avant J.C) et qu’ils sont le catalogue de la totalité des modes de 7 sons. 
Notamment ceux des Grecs, des Perses, des Arabes, des Musulmans et 
l’ensemble des musiques chrétiennes.  Contenus dans l’octave, ils traverseront les 
douze degrés inscrits dans la même octave sonore comme les 7 planètes visibles 
à l’œil nu vont et viennent en parcourant l’espace visuel gradué et défini par les 
douze constellations visibles. 
5) G.C.: Vos 72 études suivent exactement la séquence des 72 modes 
karnatiques, tel que le système de la « Melakarta Ragas ». Quelle a été la 
source indienne qui vous a donné l’inspiration ? Y a-t-il une table de modes 
karnatiques déjà transcrits dans le code occidental, ou bien avez-vous du 
personnellement indiquer chaque mode en employant la notation occidentale 
au début de chaque étude ? 
J.C.: Les 72 modes karnatiques ont été  publiés pour la première fois en occident 
dans l’Encyclopédie de la Musique-Dictionnaire du conservatoire, dirigé par Albert 
Lavignac, Professeur au Conservatoire édité à Paris : Librairie Charles Delagrave 
en 1913. 
Ils se trouvent dans le premier volume, à l’intérieur du chapitre intitulé : 
« INDE »  Histoire  de la musique des origines à nos jours, écrit par Joanny 
Grosset, de la faculté des lettres de Lyon.  
Les 72 modes karnatiques y sont notés dans leurs deux classes : 1/  avec la quarte 
juste, 2/ avec le mode relatif ayant la quarte augmentée. 
Les noms des modes sont cités  dans leur langue originelle (sanscrit) écrits 
caractère latin. Leur traduction m’a été donnée par Alain Daniélou.  
J’ai tenu à les citer pour chaque cycle (6 modes de 7 sont élevés sur le même 
tétracorde inférieur) pour aider l’interprète à lire et comprendre l’évolution sonore 
de chacun d’eux. Leur traduction est dans la notice de l’intégrale des 72 études 
karnatiques enregistrée par Anne Gaels. 
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6) G.C.: Dans la musique karnatique chaque mode représente une divinité de 
la philosophie védique et a un caractère et un sens musical très précis. Est-
ce que ça a été une source d’inspiration symbolique pour la composition de 
vos 72 études ? Les explications que vous avez données comme titre ajouté 
à chaque étude sont-ils reliés à la signification symbolique indienne des 
modes karnatiques ? 
J.C.: Chaque mode est le père d’une construction sonore. Il est le seul à l’origine 
du discours musical dans lequel je l’ai librement utilisé. Mais j’ai tenu à donner la 
liste des modes avec leur traduction française pour la beauté des expressions et la 
force de leur imaginaire.   
7) G.C.: Certaines études montrent l'application de cellules rythmiques 
appartenant aux Talas indiens. Quelles ont été vos critères précis de choix ? 
Messiaen a déclaré d’avoir utilisé la table de 120 déci-talas. Et vous, à quelle 
tableau rythmique vous vous êtes inspiré ? 
J.C.: J’ai utilisé des rythmes originaux, ainsi que quelques déci-talas, en toute 
liberté de choix, selon la couleur du mode choisi et de sa place dans la continuité 
des 72 études. 
8) G.C.: La dernière étude "L'Etoile" à une structure en forme d’étoile très 
complexe et laisse libre l’interprétation même si vous donnez quelques 
suggestions. Quelle est, donc, la structure de mise en œuvre que vous 
recommanderiez aux pianistes de l’occident ? 
J.C.: La 72ème étude laisse à l’interprète la libre ordonnance des racines sonores 
indiquées dans   « l’Etoile » ; 
Elle est en totale différence avec la première étude qui est une sorte de choral en 
sons- durées, portail d’entrée d’une œuvre qui se termine sans  achèvement 
personnel. 
La 72ème étude est l’estuaire de ce long parcours rigoureux. L’interprète devient 
alors le créateur d’une musique soumise à sa seule inspiration .De ce fait l’ouvrage 
n’aura jamais de fin identique. 
Ceci un hommage à la musique traditionnelle de l’Inde : essentiellement de 
transmission orale, elle est toujours présente et vivante mais, comme l’eau du 
fleuve qui s’écoule devant nous, elle n’est jamais la même… 
9) G.C.: Dans les 72 études karnatiques le piano y est traité en percussions 
avec étagement de résonances, avec des sonorités rappelant certains 
instruments de l'Inde. Pourriez-vous me dire quelles sont exactement ces 
instruments indiens qui vous ont inspiré et en quelle manière? 
J.C.: Je ne peux pas dire qu’un instrument m’a plus inspiré qu’un autre. 
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La facture instrumentale indienne est d’une richesse et d’une variété exemplaires. 
Il leur fallait inventer des sources sonores exploitant au mieux les structures 
théoriques de leur art musical et veiller à ce que chaque instrument puisse, sans 
problème acoustique majeur, s’exprimer pleinement, aussi bien dans un lieu fermé 
que dans un lieu de plein air. Problème résolu pour chacun d’eux. 
10) G.C.: Pensez-vous que les modes et les rythmes karnatiques ont eu un 
développement substantiel dans votre langage de la musique occidentale ? 
J.C.: Je suis au début d’une découverte qui doit être sérieusement étudiée et 
réfléchie. Personnellement mes études m’ont permis d’échapper à deux dictatures 
dont ma génération était la victime. 
La plus ancienne, la dictature tonale a une légitimité historique : celle d’avoir permis 
des combinaisons structurelles à l’origine des grands chefs d’œuvre musicaux de 
l’humanité. 
Je considère la deuxième dictature comme musicalement illégitime. Il s’agit du 
dodécaphonisme qui amène la possibilité de la création sonore à un jeu intellectuel, 
plus ou moins virtuose selon une manipulation qui ne correspond à aucune 
nécessité de l’art de l’écoute. La gamme chromatique, n’ayant ni début ni fin elle 
est le segment d’une droite sonore qui va de « moins » l’infini à « plus » l’infini. Elle 
ne dispose que d’un seul intervalle : le demi-ton chromatique tempéré. Elle ne peut 
moduler mais, seulement se transposer. 
C’est alors que brutalement, et ce fut mon premier choc violent, je découvre un 
trésor musical plusieurs fois millénaire de 72 modes de 7 sons (nous n’en 
possédons plus que 2) et, à partir de ces 72 bases, par la mise à disposition de 
procédés subtils, nous pouvons créer et maitriser jusqu’à 34 .848 modes 
directement issus des 72 modes primaires… 
Dans  la même période au début de 1954, le Consul de France à Calcutta, reçoit 
de notre Ministère des Affaires Etrangères, un lot de disques 78 tours d’œuvres 
françaises. Ce fut mon deuxième choc. 
Parmi ces disques il y avait 5 disques Columbia, étiquette rouge. C’était « trois 
petites liturgies de la présence divine » d’Olivier Messiaen avec Yvonne Loriod au 
piano, Ginette Martenot aux ondes Martenot, chœur et orchestre sous la direction 
de Marcel Couraud. 
A l’époque et si loin de la France, je ne connaissais pas le nom de Messiaen. Je 
fus subjugué par cette œuvre, ne pouvant imaginer qu’une telle musique fut 
possible.C’est à ce moment-là que je pris la décision de me mettre à étudier les 
théories des musiques de l’Inde (nord et sud), par leur écoute attentive et 
ininterrompue et par l’étude d’ouvrages théoriques et techniques. Je pris la décision 
lors de mon retour en France, de rencontrer celui qui deviendra mon maître et mon 
ami Olivier Messiaen.  
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11) G.C.: Dans quelles autres de vos œuvres, à part vos études, avez-vous 
employé les modes et les rythmes karnatiques ? 
J.C.: Après mon « Prélude pour la genèse » pour orchestre à cordes, créé à New 
York au Carnegie Hall en 1967 sous la direction de Paul Kuentz, et ma symphonie 
n°4 en hommage à Hector Villa Lobos que je j’ai créée au Conservatoire National 
Supérieur de Paris en 1973, toutes mes autres œuvres utilisent les modes 
karnatiques. Cependant je ne m’interdis pas certaines séries, même de 12 sons, 
certaines consonances, surtout dans l’utilisation des timbres et des durées. 
Je n’ai aucune prétention à écrire de la musique classique indienne, les musiciens 
de l’Inde sont absolument les seuls capables de décider de l’orientation à donner 
à leur culture musicale. J’écris de la musique occidentale avec un matériau conçu 
il y a plusieurs millénaires dans le sud du sous-continent indien. Cela m’a libéré de 
la dictature dodécaphonique et de la fausse nécessité d’abandonner totalement les 
acquis du système tonal. 
Sur le plan rythmique, j’utilise des figures originales, ou d’autres, souvent issues 
des déci- talas, avec parfois des variantes.  
12) G.C.: Après tant d'années, qu’est- ce que vous conservez de précieux 
dans la pratique de la musique indienne ? 
J.C.: Elle m’a sauvé de deux dictatures musicales vécues au XXème siècle. 
1/ le dodécaphonisme pur et dur, 
2/ la croyance en la disparition de la résonnance tonale. 
Mon maitre Olivier Messiaen a échappé à ce désastre intellectuel par les chants 
d’oiseaux, par les modes à transpositions limités et  grâce aux rythmes de l’Inde.  
J’y échappe par les échelles des 72 modes karnatiques et des rythmes de l’Inde, 
ceux d’autres civilisations, et les miens propres. 
J’ajoute que les 72 modes sont chacun le géniteur d’un nombre considérable de 
modes en modifiant le nombre des sons selon que le mode « Père »  se présente 
dans une forme ascendante ou descendante. 
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A.2 
This appendix concerns a copy of the table of deçî-tâlas written in Western notation 
from Encyclopédie de la Musique (1921) by Lavignac. 
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Table of deçî-tâlas  
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A.3 
Interview with the Karnatic singer  
Sandeep Kalathimekkad 
 
 
 
 
 
 
 
 
 
 
 
1) G.C: Could you describe with some adjectives the meaning and the 
atmosphere (rasa) of the following Karnatic modes from your culture? 
S. K: In general, this whole Chakra and all its Ragas have melancholy vibes, hence 
the rasa prevailing is shoka (grief, sorrow), yet the sorrow they generate is of a 
higher plane, more like philosophizing the emotion of grief. 
2) G.C.: Do you think that the Western English definition of each Karnatic 
mode on the following table corresponds to its real Sanskrit meaning? If not, 
could you integrate its description? 
S.K: I think the meaning given is mostly correct.  
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Mode Meaning Atmosphere 
Gavambhodi  
The teacher of the 
cows 
One who makes cattle 
go silent and obedient 
Serene peace with a tint of 
sadness 
Bhavaprya  
The one dear to 
Bhava (Shiva) 
'Bhava' is a root that 
means 'you', and in 
general context 'you' 
refers to Almighty, and 
in most schools of 
thought happen to be 
lord Shiva 
Predominantly sorrowful and 
strongly melancholic. 
Shubhapantuvarali 
The auspicious 
moon 
'Shubha', the root 
means something 
auspicious 
This is one raga which is 
broadcasted on national 
television played in Shehnai 
or Sitar when some former 
prime minister or President 
passes away; that explains its 
'mourning' nature. Also every 
time art-movies have a strong 
tragic scene, 
Shubhapantuvarali is used as 
background score. 
Compositions like 'Ennalu 
Oorage' and 'Sree 
Satyanarayanam' in this raga 
are very philosophical too. 
Shadvidamargini  
The one with the 
road to a hundred 
forms of 
knowledge 
Shad=100;  
vida=types of; 
 marga=path;  
margini= one with paths 
Slightly different from the 
other ragas of this chakra, as 
with this raga even rasas like 
shringara (love) and 
athbhutha (wonder) can be 
generated 
Suvarnangi  
The golden bodied 
on 
With a body of gold The 'rasa' is mostly shaanta 
(peaceful) 
Divyamani  
The divine gem 
Divine pearl Very similar to peaceful but 
again has a sad overtone to it 
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3) G.C.: In improvising on Jacques Charpentier’s etudes Cycle n.8, did you 
easily reproduce the Indian atmosphere of each mode on the Western piano 
timbre? 
S.K.: The Cycle n.8 actually was a new experience of encountering these not-so-
familiar ragas. Actually only Shubhapantuvarali is a common raga from this chakra; 
the rest of them are part of performances very rarely, owing to the difficulty in 
rendition. During my experience with Charpentier’s etudes, I had been able to 
evoke the atmosphere of these ragas rather neatly I presume, cannot say easy, but 
was possible. 
4) G.C.: Could you follow the rhythmic patterns proposed by the composer 
who declared to be inspired by the Indian talas? 
S.K.: Yes, even a thanam-style rendition along with that tala-scheme was 
attempted in the performances and came out successful. 
5) G. C: Do you think that a Western pianist should embody the knowledge 
and the practice of Karnatic Music in performing this piece in a fairly 
authentic style? 
S.K.: Absolutely, learning of the basic premises of how ragas are perceived in 
Karnatic music is a must. This is because every raga have some jeeva swaras 
(notes with life) and some specific phrases associated with it; also where a Gamaka 
(slight movement between two notes) and which note needs a Gamaka and how 
long can only be acquired by getting used to these ragas, at least by listening, if not 
practicing on piano regularly. 
6) G.C.: Could you leave some impression on performing a Western/Karnatic 
piece? 
S.K.: It was an altogether wonderful experience as the fusion of Western and 
Karnatic styles brought out a truly different sort of atmosphere and I found it at times 
difficult to visualize the emotional content in some parts of the lesser-known ragas 
like Suvarnangi and Divyamani; but overall the impression was that a multitude of 
possibilities lie in the performances of these Charpentier’s etudes as they 
encompass a lot of varied emotions of the respective ragas in it.
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A.4 
Lab Report and Protocol 
This appendix constitutes a retrospective diary that documents my experience as 
an artist researcher with technology (Motion Capture System, Elan and Physmo2) 
at IPEM Lab.  
. 
 
PURPOSE 
Understanding how the aesthetic and interpretive skills acquired from a different 
background (Indian Music) influence the Western performer’s intentional 
expressivity and musical gestures.  
 
MATERIALS 
- Previous video extracts of my performances. 
- Optitrack Natural Point Data Recording (MoCap).  
 
PARTICIPANT 
Me as a pianist trained in Indian music 
 
METHOD: performer-based analysis method 
1) Score and video analysis (subjective top-down approach). 
2) Semi-structured video stimulated interviews, i.e. recall and reflection as in the 
thinking-aloud procedure (Van den Haak & De Jong, 2003)) before and after 
the motion capture experience. 
3) MoCap data analysis through Physmo2 (objective bottom-up approach).  
  
A.4 
 
204 
DATA INTERPRETATION 
 - Evaluation of the motion capture data extracted from Physmo2 (objective bottom-
up approach) together with video and audio annotation data (subjective top- down 
approach) through ELAN. 
- Comparative analysis of the results from the objective bottom-up approach and 
subjective top-down approach. 
 
 
SCHEDULE 
 
MARCH 2015 
I began my first month at IPEM by giving a presentation of my research at the Think 
Tank on 6th March 2015. The presentation was a good starting point to illustrate my 
work to all the IPEM staff. From then on, constructive discussions with my 
colleagues and valid suggestions from my tutor, Dr. Luc Nijs, helped me to reflect 
and reset the weak parts in the protocol of my experiment. 
From the second week of March, I focused on reading some articles regarding the 
experimentation on piano performance practice to have an idea on how to set up 
my research in terms of: 
 
- lexical items to express the correlation between movements and musical 
intentions; 
- score and video annotation to be used in ELAN; 
- approach to the Motion Capture. 
 
During the second half of March, I concentrated on score and video annotation. 
I had a workshop on ELAN software with Dr. Frank Desmet after which I started 
working on three fragments of two video recordings of my performances of the 8th 
cycle from the 72 Etudes Karnatiques (Rome, 9th May 2012; Ghent, 26th April 2014).  
Comparing these two video fragments through the ELAN annotation, I could retrace 
in my last solo performance (“Indian-inspired approach”) the evolution of my 
musical gestures after two years working together with a dancer and an Indian 
singer.   
My developed performance shows an amplification in my gestures that appeared 
more theatrical in function of my embodied intentions.  
The video analysis procedure led me to focus on the salient movements retrieved 
from the Motion Capture recordings.  
The literature I read on music expression together with the video annotation of 
the performances I made through ELAN brought me to consider for my analysis the 
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movements of the upper part of my body (head, hands, elbows) which manifest 
more evidently the performer’s musical intentions and expressivity.  
 
 
APRIL – MAY 2015 
 
Since at that time I was a pianist researcher with no skills in using the motion 
capture system and it was the first time that a piano performance was captured by 
the Optitrack at IPEM, the setting up of the experiment required more time than I 
had expected. I spent a period of almost three months working on setting up my 
experiment under the guidance of Dr. Luc Nijs and with the help of Dr Frank Desmet 
and Ivan Schepers. In April I had a one-day workshop at the “Politecnico” in Milano 
under the supervision of Prof. Dr. Giandomenico Caruso, who applies the MoCap 
system in mechanical engineering.  
I also followed a tutorial on:  
https://www.youtube.com/watch?v=4RMz1KVDsbA 
 
Working with the motion capture, I had to train myself on camera position, 
calibration, ground plane setup, definition of the rigid body sketch and trajectories 
of the movements. 
 
Camera position and calibration 
It was not easy for me as a pianist to start thinking of a piano performance in 
function of an excellent motion capture recording. At the beginning, I thought it 
could have been like any normal video recording, but it required an accurate 
preparation, instead.  
First, I had to determine how to set the camera position in a way that it could be 
easily transported with all the structural materials in different recording rooms. A 
fixed bridge was built by Ivan Schepers to support the cameras. Since I had to 
capture the movement of the upper part of the body (head, both elbows and hands), 
under the suggestion of Dr. Luc Nijs, I began using a hexagonal configuration of 
camera setting. This configuration permitted to capture each part of the body from 
the right angulation. Therefore, two cameras were positioned on the bridge in front 
of the piano to capture from above the gestures of both hands and head while two 
cameras on the bridge in the back of the piano traced the movements of the 
shoulders. Two other cameras were positioned in both lateral sides to capture both 
elbows.   
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Figure A4.63 The cameras configuration on the bridge. 
 
Second, I had to elaborate a system, which permitted to easily calibrate the 
cameras in capturing the performative space around the keyboard where the 
performer is seated. At the beginning, we thought to calibrate the empty space 
captured by the cameras by moving the piano backward. However, in calibrating 
the empty performance space, I noticed to have not delimited the boundaries of the 
keyboard inside the capturing space. For this reason, I tried to elaborate a 
systematic strategy to accurately calibrate the capturing performance space by 
starting indeed from the boundaries of the instrument where I placed four markers. 
 
 
 
 
Figure A4.64 A moment of the Wand calibration procedure. 
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Looking at the first results of the calibration procedure, we changed many times the 
position of the cameras and their height to find the precise catching point. At first, 
we positioned them at 2m 10cm then at 2m 40cm to guarantee the intersection of 
each camera conic spectrum. Then, we noticed that not all cameras were at the 
same level so we put the lateral cameras (n. 3 and n. 6) in an upper position.  
 
 
 
 
 
 
Figure A4.65 The final cameras configuration. 
 
 
 
I tried many solutions to reach an excellent camera calibration by setting the data 
points at 300 minimum.  I noticed that to have an excellent calibration, I had to start 
designing each key of the keyboard with the calibration wand. Then, slowly going 
to the upper part of the keyboard to capture the position of the head, I finally moved 
the calibration wand to the lateral sides in order to cover each point of the 
performance space. I discovered that it was not necessary to cover all the points 
on the screen but it was important to define the captured volume by drawing and 
“colouring” all the performance space.   
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Figure A4.66 This figure shows one of the results of my Wand calibration made by 
the Optitrack system in which the sketch of the keyboard is drawn. 
 
 
It was useful to place a screen in the front to see immediately the space covered 
while calibrating. Since the keyboard sometimes reflected the light, I had to operate 
“block all visible points”. 
 
 
 
 
Figure A4.67 This screen shot shows all the visible points blocked (white dots). 
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In this way, the cameras could not carefully track all the movements around the 
areas of the visible points blocked. Therefore, we decided to perform the calibration 
with the piano covered by a black sheet.  
Then, in order to define the origin of the three-dimensional space, we decided to 
set the L-shaped reference structure not on the floor but on the stool where the 
pianist is seated to better capture the movements of the upper part of the body.  
 
 
 
Figure A4.68 This screen shot shows the position of the L-shaped reference structure. 
 
Following this procedure, the calibration was well performed by proving an excellent 
captured volume. 
 
 
 
Figure A4.69 This screen shot shows the capture volume of one of my calibration 
with excellent result. 
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Rigid Body Configuration 
 
To provide data regarding the 6 degree of freedom (6DOF), i.e. position and rotation 
of gestures, we decided to configure a rigid body of each upper part of the body to 
be captured. To fix the exact view of the body in all the cameras, I tried the markers 
on a puppet to find their correct position. 
 
 
 
 
Figure A4.70 A puppet used for the markers position. 
 
 
First, I decided to place three markers with a different configuration on my head, 
hands, shoulders, arms, forearms.  
 
 
 
Figure A4.71 First markers configuration.  
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I placed the markers on my arms and forearms to trace the angulation of both 
elbows.  
 
 
 
Figure A4.72 Configuration of markers on my arms and forearms to draw the elbow. 
It was also necessary to fix the rigid body configuration of the piano to define the 
boundaries of the keyboard.  For this, I used some non-reflective sticks on which I 
placed four reflective balls after the calibration. After having named each part of the 
body to be tracked (head-hands-arms-back) and the keyboard, I started a first 
capturing just by moving in the performance space without playing. 
Second, I tried to record few musical sequences like scales, octaves, chords, to get 
used to perform with the markers on me. However, I avoided playing the Karnatic 
etudes not to influence my gestures later during my experiment. Infact, while 
recording these musical sequences, my rigid body configuration failed many times 
at the beginning because the system confused the many markers placed on my 
body too near to each other, even if they were placed in a different position. 
 
 
 
Figure A4.73 First rigid body captured. 
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For this reason, we redefined the rigid body configuration by positioning the 
markers directly on both elbows and not on the arms and forearms. Moreover, I 
used specific gloves that could give me a natural movement of my hands on the 
keyboard. 
 
 
 
 
 
Figure A4.74 Final rigid body configuration 
 
 
 
PHYSMO2 
Once the video in Physmo2 was imported, it was necessary to calibrate first to a 
real distance and manually adjust time-based for high-speed cameras (30 frames 
per second). Then, the axis was set on one of the three markers from the MoCap 
video and the motion analysis was conducted frame-by-frame with multiple shortcut 
keys for ergonomics.  
 
 
ELAN 
Synchronization audio/video procedure 
The audio recording was synchronized with the MoCap video recording using the 
sound and motion of a clapper. Based on the frame of the clap and the first and last 
frame of the selected motion capture fragment, the correct audio excerpt could be 
extracted from the complete recording of the experiment and imported in Elan. 
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A.5 
Verbatim 
The verbatim reports my thinking-aloud procedure made during my performative 
experiment. The verbal explanation and analysis regards my interpretative 
approach of three fragments selected from the 8th cycle of the 72 Etudes 
Karnatiques by the Jacques Charpentier. 
FRAGMENT SECTION N. 1 
I am reporting here an analysis of my performance of the first part form the 8th cycle 
of the 72 Etudes Karnatiques. I elaborated a music performance model to set up 
my performing practice procedure. The music performance model is based on three 
questions (what-how-why) which represents some steps that musicians often follow 
to prepare their performance.  
The first question regards “what” the music score wants to represent (musical 
structures); the second is related to “how” to enact the score, i.e. how to perform a 
musical passage in terms of gestures (technical features); the third considers “why” 
to choose some approaches (and not any others) in respect to the musical 
intentions (interpretative cues).  
This analysis implies to make a score annotation while practicing.  
First, an analysis was made on the musical structures of the first fragment, which 
comprise seven bars divided into four sub-phrases plus one repetition.  Its technical 
feature consists of broken chords on the whole register of the piano based on the 
Karnatic mode “gavambodi”. This musical passage presents accented notes and 
legato. My first bodily approach (motor strategy) was biased by the implicit 
knowledge I received from the score, which induced me to play those accents 
fortissimo and legato in a tempo “presque vive”. I decided to change the pedal on 
each bar to obtain a powerful timber. To obtain the legato, both hands and elbows 
remain mostly fixed and close to the keyboard like this (example played on the 
piano).  In this way, the sound timbre results less vibrant.  
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After a meeting with the composer and after reading about Karnatic music, I 
realized that the 72 Etudes Karnatiques, which are divided into 12 cycles, are based 
exactly on the 12 cycles of the melakarta ragas system. In particular, the 8th cycle 
recalls the myth or legend of “Vasu”, which represents the eight elements of nature. 
The composer himself confirmed to me that he wrote this piece inspired by the idea 
of the creation of the universe and the concept of sound as vibrating energy. At this 
point, I understood how important is the effect of the resonance of each note of this 
initial passage. From my readings on Karnatic music and my talk with the 
composer, I gathered the necessary information (explicit knowledge) which made 
me rethink my approach over this fragment. Therefore, I decided to modify my 
fingerings and my body movements to reach a more powerful sound and a higher 
resonant timbre.  I changed my fingering and I started moving my hands, elbows, 
and head in a different manner. I played not just the legato, but I accented more 
each note like this (example on the piano).  
I increased the movements of my hands, elbows and head which involved all my 
body in accompanying those gestures. By giving more intensity to the sound, I felt 
even more freedom in all my body movements. This new motor strategy gave me 
a better way to interpret the idea of resonance that this musical passage should 
communicate. 
FRAGMENT SECTION N.2 
As a second fragment for this analysis, I chose the section after the introduction 
from the 8th cycle of 72 Etudes Karnatiques. Starting from my performance model, 
this fragment presents a musical structure based on a scale in semi-quivers from 
the lower to the upper register of the piano. Concerning its technical features, I 
applied a certain fingering to reproduce this scale in a fast tempo as indicated by 
the composer. Regarding the interpretative cues, the composer suggests to phrase 
this scale legato in crescendo with different dynamics each time:  forte the first time, 
piano the second time and fortissimo the third time. The tempo is always very fast, 
the pedal should be held until the end of the scale. When I looked at this passage 
the first time, I just tried to be very precise in playing the scale as fast as possible 
while I did not give the right emphasis to some accents placed at the beginning of 
each four semi-quivers. I used a certain fingering like this (example on the piano). 
On discussing this passage with the composer, I noticed the importance of these 
accented notes that actually constitute the “gavambodi” mode. Therefore, I thought 
to change my fingering to reach a more powerful resonant sound in these accents 
and, consequently, I changed the motor strategies to emphasize the notes that 
recall the gavambodi mode.  I increased the movement of my wrist on each note 
like this (example on the piano).  My new approach to this passage was certainly 
determined by the explicit knowledge I had learned about the piece. I transferred 
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my intentions into my movements by changing the fingering and the movement of 
my wrist like this (example on the piano). This new motor strategy gives me the 
possibility to reach a more powerful sound where fortissimo is required. 
FRAGMENT SECTION N.3 
Referring to the musical structures of the performance model, the third fragment 
represents the most percussive part of the piece. We have two phrases based on 
a succession of seven groups of bi-chords with accents structured in a specific 
rhythmical pattern, a mirror-like rhythm, which recalls the Indian niççanka rhythm.  
Its technical features consist of two patterns of seven groups of bi-chords. I 
established the fingering from the first time I played the piece, but I changed the 
motor strategies of my body movements during my performance practice. The 
composer placed accents on the first bi-chords of each group and stated the use 
of sforzatissimo (dynamic sff) on each accent and then of mezzoforte. Therefore, 
this accent should be articulated and emphasized a lot.  
My first interpretative approach to this fragment was to emphasize the bi-chords 
where one has to play the accent very loud just by pressing the keys harder, feeling 
sometimes pain in my hands and fingers.  
My first motor strategy based on my intuitive approach implicit from the score was 
this one: (example on the piano) 
During my performance practice, I conceived an artistic project called “Re-Orient” 
involving a Karnatic singer and an Indian dancer. The Indian dancer made a 
particular choreography to accompany this percussive part. It happened that, when 
we practiced together this section, on watching her movements, I started feeling 
and articulating differently this rhythmical pattern by synchronizing the music with 
her choreography. Therefore, I played this part not simply by emphasizing the 
accents but also by articulating and “acting out” the accents with my body 
movements. During the collaborative practice with the composer, I realized that this 
rhythm is also inspired by an Indian rhythm called niççanka. Therefore, my practical 
experience with the dancer and the information gathered from the composer are 
the explicit knowledge that biased my intentional way of performing this part. I 
noticed that I embodied a different motor strategy as I increased the expressivity in 
my gestures, by punctuating movements with my head, my arms and elbows.   
Now I am going to play this fragment with this second approach biased by my 
practical experience and by the explicit knowledge I gathered: (example on the 
piano) 
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A.6 
Portfolio 
 
This appendix describes my artistic process done during each research year 
(2012–2017) according to the following activities: 
- Piano lessons, masterclasses, rehearsals & meetings 
- Presentations at International Conferences, Lecture-Recitals & Workshops 
- Concerts (only the performances inherent to this research) 
- Publications 
 
The web pages related to my artistic research and concert activity are: 
 
MEDIA-PORTFOLIO:  http://www.giusycaruso.worpress.com/ 
  
WEBSITE:  http://www.giusycaruso.com 
  
YOUTUBE CHANNEL:  https://www.youtube.com/user/carusogiusy 
  
FACEBOOK PAGE:  https://www.facebook.com/giusycarusopianist 
  
LINKED-IN:  https://www.linkedin.com/in/giusycaruso/ 
  
IPEM GROUP:   
http://research.flw.ugent.be/en/giusy.caruso#overlay-context=en/giusy.caruso  
  
IPEM ART SCIENCE LAB:  
https://www.ugent.be/lw/kunstwetenschappen/en/research-
groups/musicology/ipem/artsciencelab-ipem 
 
UGent BIBLIO:  https://biblio.ugent.be/person/802001489792 
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A.6.1 Activities in 2012   
 
A.6.1.1. Lessons, masterclasses, rehearsals & meetings 
 
Lessons: 
Academic year 2012 - Ghent. Piano lessons for the first year of my post-master in 
contemporary music (ManaMa) at the Royal Conservatory of Gent, under the 
guidance of Prof. Daan Vandewalle, in order to develop practical skills as a piano 
performer and acquire analytical views on the contemporary piano repertoire. 
 
Academic year 2012 - Ghent. Improvisation course by Prof. Peter Van de Berge to 
improve piano skills as improviser.  
 
Academic year 2012 - Ghent. Direction of ensemble course by Prof. Wim Belaen 
to improve gestures and interaction playing in ensemble. 
 
08 -12/08/2012 - Hamburg. International Summer School in Systematic Musicology 
(ISSSM 2012) at the Institute of Musicology of the University of Hamburg.  
There I attended workshops on Systematic Musicology method, MoCap 
technology, application of the tutorials ANOVA and MATALAB.  This experience 
improved my skills as researcher and gave me more insights into the empirical 
approaches on how to conduct self-observation and self-description in artistic 
research on music performance analysis. 
 
Rehearsals & meetings:  
 
31/01 - 01/02 - /2012 - Ghent. Solo practicing of the 8th cycle from the 72 Etudes 
Karnatiques  
At the beginning, I had as point of reference two recordings of the piece: a first 
recording by the pianist Ann Gaels (1996) and the most recent one made by the 
pianist Michael Schäfer (2012). Searching on the literature and recordings 
available, I understood that I needed to acquire some expertise on Karnatic music 
and culture and their connection with the Western musical tradition to shape an 
interpretation of the piece in respect to the intentions of the composer and the 
Karnatic inflections (see section 6.2.1). 
 
05/05/2012 - Carcassonne. Meeting with the composer Jacques Charpentier. The 
composer guided me to enrich my interpretation of his work. He encouraged me to 
start collaboration with Indian music experts to reorient my initial interpretation 
towards a developed interpretation.  
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3-5/10/2012 - Ghent. Conference meeting at the ORCiM Research Festival 2012 
Orpheus Institute of Ghent. The themes of the research festival were essential in 
drawing up my artistic research project. The Festival focused on how to conduct an 
artistic research on music. This field matches with my interest as an artist 
researcher. During the Festival, I followed some presentations made, among the 
others, by Prof. Kathleen Coessens and Dr. Paulo De Assis that inspired my 
investigative discourse in interweaving the philosophical and scientific aspects 
inherent to artistic research. 
 
29/10/2012 - Ghent. Meeting with Ayla Joncheere, a dancer trained in Indian music 
and PhD student at the Indology department of Ugent. In the first meeting with Ayla, 
I discovered many connections between Karnatic music and dance. I played for 
Ayla the 8th cycle and we started imagining a possible interaction of our gestures 
by performing the music as in an Indian performance. At that time, we had many 
questions to solve and we decided to start rehearsing as soon as possible.  
 
 
A.6.1.2. Presentations at International Conferences in form of Lecture-Recitals & 
Workshops 
 
09/05/2012 - Rome. Presentation of my research project “Western Embodiment of 
Karnatic Music” in form of conference lecture-recital at the European platform for 
Artistic Research in Music (EPARM) at the Academia Belgica and the Accademia 
Santa Cecilia in Rome. 
 
09/08/2012 - Hamburg. Presentation of my research project “Western Embodiment 
of Karnatic Music” in form of lecture-recital at the International Summer School in 
Systematic Musicology at the Institute of Musicology of the University of Hamburg. 
 
Abstract Title: Western embodiment of Karnatic Music: 72 Etudes Karnatiques by 
Jacques Charpentier (1933) 
 
The interaction and relationship between Western and Indian classical music 
stimulated my interest, as a pianist and philosophy graduate, in building and 
deepening an artistic research project focused on Jacques Charpentier’s 
composing process and performance practice of his 72 Etudes Karnatiques. Since 
no relevant scholarly research has been done on Western embodiment of Karnatic 
music in the “classical” area and no analytical essay exists as yet on Charpentier’s 
72 Etudes Karnatiques, a deep insight on this subject is needed to be able to 
perform his music.  
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The objective to be pursued in my artistic research aims at increasing the 
knowledge of Western embodiment of Karnatic Music, which is a field still to be well 
addressed, and at leaving a track of the French composer Jacques Charpentier 
and his works. Part of this research consists in my performing his 72 Etudes 
Karnatiques together with an analysis of the inherent musical gestures. Even if the 
Western scholars of Indian music have often employed methods used in 
ethnomusicology, I would apply to my artistic research a systematic methodology 
experimenting with empirical studies through my performance practice. I will 
combine a scholarly analysis of the sources to my performing. Empirical evaluation 
of the results will be supported by new technologies. I will present my artistic 
research in form of lecture-recital. 
 
 
A.6.1.3. Concerts 
 
27/12/2012 - Crotone. Auditorium del Liceo Musicale “Orfeo Stillo”.  
Piano recital h.20.00 
Music by F. Chopin, C. Debussy, P. Boulez, J. Charpentier  
 
 
 
 
A.6.2 Activities in 2013  
 
A.6.2.1. Lessons, masterclasses, rehearsals & meetings 
 
Lessons: 
 
Academic year 2013 - Ghent. Piano lessons for the second year of my post-master 
in contemporary music (ManaMa) at the Royal Conservatory of Gent under the 
guidance of Prof. Daan Vandewalle, to develop practical skills as piano performer 
and analytical views on the contemporary piano repertoire. 
 
Academic year 2013 - Ghent. Music Analysis course by Prof. Filip Rathè to improve 
music analysis skills. 
 
Academic year 2013 - Ghent. Doctoral schools: - Course to improve writing skills 
and oral presentation as a performer-researcher.  
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Masterclasses: 
 
25/02/2013 - Ghent. Piano masterclass with Jonathan Powells at the Royal 
Conservatory of Ghent. On performing the 8th cycle from the 72 Etudes Karnatiques 
for Jonathan Powells I received advices on how the attack of the key in the 
numerous accented notes of the piece needed to be played with a precise gesture 
in order to obtain sharp timbres and create more contrasts in the dynamics. Other 
advices concerned how the irregular rhythmical pattern had to be performed with 
more precision and without running, and following the metronome markings placed 
by the composer at the beginning of the piece. 
 
Rehearsals & meetings: 
 
05/02/2013 - Ghent. Meeting with the Indian singer Sandeep Kalathimekkad 
19/02/2013 - Ghent. Rehearsals with the Indian singer Sandeep Kalathimekkad 
20/03/2013 - Ghent. Rehearsals with the Indian singer Sandeep Kalathimekkad 
and the dancer Ayla Joncheere to set up a short video. 
 
 
A.6.2.2. Presentations at International Conferences in form of Lecture-Recitals & 
Workshops 
 
9/02/2013 - London. Presentation of my research project “Western Embodiment of 
Karnatic Music” in form of conference lecture-recital at the International Piano 
Symposium, Royal College of Music. This Symposium was an important occasion 
to compare my artistic research with other artistic researches based on piano 
performance. During this international meeting, I was invited by Prof. Nicasio 
Gradaille, head of the piano department at Vigo Conservatory (Spain), to hold a 
lecture, a piano masterclass and a concert.  
 
26/03/2013 - Ghent. Presentation of my research project “Western Embodiment of 
Karnatic Music” in form of lecture-recital at the Orpheus Institute during the 
conference “Experimental Affinities in Music-from Late Middle Ages”. The theme of 
the conference underlined how different disciplines (arts in general and knowledge) 
are related to music in a sort of synesthetic concept. I was one of the three PhD 
students invited to hold a ten minutes presentation of my artistic research which 
focused on the relation between music, philosophy and science.   
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28/03/2013 - Ghent. Presentation of my research project “Western Embodiment of 
Karnatic Music” in form of lecture-recital at the IPEM 50, a celebration of the 50th 
anniversary of the IPEM. I was invited as PhD student to hold a 15 minutes 
presentation before my recital.  
 
Abstract Title: Western embodiment of Karnatic Music: 72 Etudes Karnatiques by 
Jacques Charpentier (1933) 
 
The interaction and relationship between Western and Indian classical music 
stimulated my interest, as pianist and philosophy graduate, in building and 
deepening an artistic research project focused on Jacques Charpentier’s (1933) 
composing process and performance practice of his 72 Etudes Karnatiques for 
piano (1957-1985, Ed. Alphonse Leduc). The objective to be pursued in my artistic 
research aims at increasing the knowledge of Western embodiment of  Karnatic 
Music, which is a field still to be well addressed, and at leaving in the history of 
music a significant track of the French composer Jacques Charpentier, one of the 
last pupils of Olivier Messiaen. Since no relevant scholarly research has been done 
on Western embodiment of Karnatic music in the contemporary classical music 
area and no analytical essay exists as yet on Charpentier I sorted out some 
theoretical/analytical questions as premises of my research: How could Western 
musical language reproduce the Indian atmosphere in using of Karnatic modes? In 
which way does Charpentier suit the Western harmonic rules with the Karnatic 
emphasis upon avoiding chord progressions and linear melodies? - In which way 
does he combine the specific rhythmic, melodic patterns from the West and the 
piano timbre to reproduce the typical and unique Indian sound? - How does he 
apply the Western etude form to the Indian performance concept and structures 
mostly improvised? Even if the Western scholars of Indian music have often 
employed methods used in ethnomusicology, I would apply to my artistic research 
a Systematic Methodology experimenting through my performance practice. Part 
of my artistic research thus consists in my performing all his 72 Etudes Karnatiques 
(three-hour-music) together with an analysis of the inherent musical gestures 
through the ELAN (EUDICO Linguistic Annotator) software, which is a tool for multi-
level annotation of video and audio to explore scientific models of performance and 
new strategies to practice. I will present my artistic research in form of lecture-
recital.  
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29/04/2013 - Vigo. Piano Masterclass for the students of the Conservatorio 
Superior de Musica.  
 
30/04/2013 - Vigo. Presentation of my research project “Western Embodiment of 
Karnatic Music” in form of lecture at the Conservatorio Superior de Musica Vigo.  
I had a very exciting experience at the Conservatory of Vigo. The students 
demonstrated a lively interest in the field of my research and my piano masterclass. 
Working directly with students through an interactive presentation of my artistic 
research and a piano masterclass, made me realize how important my artistic 
research is for spreading the horizon of Western music interpretation.  
 
 
A.6.2.3. Concerts 
 
28/03/2013 - Ghent. Museum voor Schone Kunsten.  
Piano recital h. 20.30 
Music by C. Debussy, E. Satie, O. Messiaen, M. Ohana, P. Boulez, J. Charpentier  
 
06/04/2013 - Cosenza. Sala “G. Giacomantonio” - Biblioteca nazionale.  
Piano recital h. 19.30 
Percorsi Sonori tra Geometrie Variabili  
Music by P. Boulez – Jacques Charpentier – Maurice Ohana 
 
30/04/2013 - Vigo. Conservatorio Superior de Musica, Auditorium.  
Piano recital h. 20.00 
Music by P. Boulez – Jacques Charpentier – Maurice Ohana – G. Crumb  
 
17/06/2013 - Ghent. Royal Conservatory of Ghent. Miry Zaal  
Piano Marathon “Euphony” in two recitals 
 
Part 1, h. 17.00 - 18.00 
G. Scelsi – D. Anzaghi – S. Bussotti 
Part 2, h. 18.30 - 19.30 
M. Ohana – P. Boulez – J. Charpentier  
 
07/09/2013 - Crotone. Associazione Beethoven A.C.A.M, Auditorium  
Piano recital h 23.00 
Music by G. Crumb and J. Charpentier  
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27/12/2013 - Cosenza. Teatro “Rendano”, Sala Quintieri.  
Piano recital h. 17.00 
Esprit en flammes à travers les danses du monde  
Music by F. Chopin, I. Albeniz, M.Ravel, J.Charpentier, A.Ginastera, Rossini/Liszt, 
A.Rendano 
 
 
 
 
A.6.3 Activities in 2014  
 
A.6.3.1. Lessons, masterclasses, rehearsals & meetings 
 
Rehearsals & meetings: 
 
10/02/2014 - Ghent. Rehearsal with the Indian singer Sandeep Kalathimekkad 
12/02/2014 - Ghent. Rehearsal with the Indian singer Sandeep Kalathimekkad 
24/04/2014 - Ghent. Rehearsal with the Indian singer Sandeep Kalathimekkad 
25/04/2014 - Ghent. Rehearsal with the Indian singer Sandeep Kalathimekkad 
26/04/2014 - Ghent. Rehearsal with the Indian singer Sandeep Kalathimekkad 
11/09/2014 - Ghent. Meetings and Rehearsal with the dancer Ayla Joncheere 
 
 
 
A.6.3.2. Presentations at International Conferences in form of Lecture-Recitals & 
Workshops 
 
09/07/2014 - Bangkok. Piano Masterclass for the students at the “Yamaha Piano 
School” 
10/07/2014 - Bangkok. Presentation of my research project Western Embodiment 
of Karnatic Music in form of lecture-recital at the Music Department of the Faculty 
of Fine Arts, Srinakharinwirot University. 
 
05/09/2014 - Crotone. Presentation of my research project “Western Embodiment 
of Karnatic Music” in form of lecture-recital at the Società Beethoven A.C.A.M. 
 
06/09/2014 - Crotone. Piano Masterclass for the students at the Società Beethoven 
A.C.A.M. 
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This year, I had the great opportunity to present in form of lecture-recital the first 
case study of my artistic research: Re-Orient: Western embodiment of Karnatic 
music in Thailand and Italy. 
I organized my presentation in two parts: a first speech of 40 min. followed by my 
15 minutes performance on the 8th cycle from the 72 Etudes Karnatiques by 
Jacques Charpentier. Finally, a 15 minutes space for questions and feedbacks.  
Working directly with students through an interactive presentation of my artistic 
research and a piano masterclass, I pragmatically perceived how to disseminate 
my artistic research. The students demonstrated a lively interest in the field of my 
research and my piano masterclasses. 
 
 
A.6.3.3. Concerts 
 
08/02/2014 - Brussels. Salle de concert Pianos Maene  
Piano recital h. 16.30 
Esprit en flammes à travers les danses du monde  
Music by I. Albeniz, M.Ravel, M.Ohana, J.Charpentier, A.Ginastera, Rossini/Liszt, 
A.Rendano  
 
26/04/2014 - Brussels. Piano Maene Hall  
Re-Orient project (piano and voice) h. 15.00 
Music by G. Scelsi and J. Charpentier 
Sandeep Kalathimekkad, vocalist 
 
This first performance of the Re-Orient project with voice and piano gave me new 
insight in approaching Charpentier’s music. In the audience, there was the Belgian 
composer Jan van Landeghem who reinforced my idea to reorient my practicing 
and interpretation of the 72 Etudues Karnatiques with the aid of Indian Music 
experts.  Jan Van Landeghem, who was conducting a research on the use of the 
Karnatic rhythm in Western composition, advised me to study Charpentier’s pieces 
with some percussionists trained in Indian music in order to improve the precision 
in the execution of the Indian rhythms . 
 
11/05/2014 - Catanzaro. Palazzo De Nobili  
Piano recital h. 20.00 
Esprit en flammes à travers les danses du monde 
Music by F. Chopin, I. Albeniz, M.Ravel, J.Charpentier, A.Ginastera, Rossini/Liszt, 
A.Rendano 
 
A.6 
 
226 
18/05/2014 - Milano. Pano City Festival  
Piano recital h. 18.00 
Esprit en flammes à travers les danses du monde 
Music by F. Chopin, I. Albeniz, M.Ravel, J.Charpentier, A.Ginastera, Rossini/Liszt, 
A.Rendano 
 
14/06/2014 - Cosenza (San Fili). Centro Italiano Femminile, Teatro Gambaro  
Piano recital h. 18.00 
Esprit en flammes à travers les danses du monde 
Music by F. Chopin, I. Albeniz, M.Ravel, J.Charpentier, A.Ginastera, Rossini/Liszt, 
A.Rendano  
 
 
 
 
A.6.3 Activities in 2015 
 
A.6.3.1. Lessons, masterclasses, rehearsals & meetings 
 
25/01/2015 - Carcassonne. Meeting with the composer Jacques Charpentier. 
During this meeting, we discussed about the interpretation of some passages of 
the 72 Etudes Karnatiques by focusing on rhythmical patterns. We also fixed the 
date of the live recording for the concert for the 26 November 2016 at the 
Auditorium of the Conservatory of Carcassonne. 
 
27/01/2015 - Brussels. Meeting & Rehearsals with the percussionist Carlo 
Strazzante. 
 
17/02/2015 - Brussels. Rehearsals with the percussionist Carlo Strazzante. 
 
25/04/2015 - Brussels. Rehearsals with the percussionist Carlo Strazzante. 
These meetings gave me an overview of the Indian rhythmical techniques as 
explained in section 6.2.2.2. 
 
01/03/2015 - 30/07/2015 - Ghent. Rehearsals with Motion Capture (see the report 
in appendix A.4).   
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A.6.3.2. Presentations at International Conferences in form of Lecture-Recitals & 
Workshops 
 
06/03/2015 - Ghent. Presentation of my project Re-Orient: Western Embodiment of 
Karnatic Music in form of lecture 
Think Tank IPEM, University of Ghent, Department of Musicology, h. 14.00. 
 
28/08/2015 - Crotone. Presentation of my project Re-Orient: Western Embodiment 
of Karnatic Music in form of lecture at Associazione Beethoven Acam. 
 
14/10/2015 - Ghent. Presentation of my performative experiment in form of lecture 
for the master students of the Department of Musicology University of Ghent.  
IPEM Lab h 14.00 
 
16/10/2015 - Ghent. Performative Experiment in form of lecture recital  
Royal Conservatory of Ghent - Miry Zaal h.10.00 – 18:00 
(see chapters 3 and 4) 
 
 
A.6.3.3. Concerts 
 
04/02/2015 - Genova. Teatro della Tosse 
Piano recital h. 20.00 
Euphonia 
Music by O. Messiaen, M. Ohana, P. Boulez, J. Charpentier 
 
20/05/2015 - Buenos Aires. Teatro Colon, Experimentation Center-  
Piano Recital h. 20.00 
Music by O. Messiaen, J. Charpentier 
 
 
A.6.3.4 Publications  
 
First-author publication 
Caruso, G. & Leman, M. (2015). Le patrimoine musical indien dans le répertoire 
pour piano d'Olivier Messiaen et de Jacques Charpentier. In Cahiers internationaux 
de symbolisme, (C. LEJEUNE, Ed.) 140-142 (Patrimoines), pp. 23–56 (see chapter 
2).  
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A.6.4 Activities in 2016 
 
A.6.4.1. Lessons, masterclasses, rehearsals & meetings 
 
08/01/2016 - 24/11/2016 - Ghent. Piano lessons and solo practicing of the entire 
72 Etudes Karnatiques. 
 
01/05/2016 - 15/12/2016 - Ghent. Regular meetings with Dr. Luc Nijs and Esther 
Coorevits for the data analysis from a performative experiment. 
A.6.4.2. Presentations at International Conferences in form of Lecture-Recitals & 
Workshops 
 
24-25/02/2016 - Ghent. Presentation of my project My soul at my fingertips – My 
Avatar and Me in form of lecture-recital during the international conference 
Performance, Subjectivity and Experimentation in Artistic Research at the Orpheus 
Instituut. 
 
09/03/2016 - Rotterdam. Presentation of my project My soul at my fingertips – My 
Avatar and Me in form of lecture-recital during the CRAFT Codarts International 
Artistic Research Festival. 
 
Title of the Abstract: Experimenting with subjectivity instantiated into gestures,  
“My soul at my fingertips”: My Avatar and Me  
Recalling a sentence by the famous French pianist and pedagogue Marie Jaëll-
Trautmann who said, “I will play with my soul at my fingertips”, I reflected on the 
role of performing gestures as an objectifiable aspect of the performer’s subjectivity. 
Music performance implies a union between soul/mind and body which instantiates 
the sound message as a felt experience. The energetic tension produced by the 
“soul” in the creative act of performing is spread at first throughout the entire body 
to reach finally the “fingertips”. Focusing on the primary role of the body in 
performance as a potential vehicle to capture subjectivism, I asked myself: 
 What would happen if I visualize my performing body by projecting it into a “body 
image”, an avatar? Can I use this pragmatic avatar of myself to look at my 
subjectivity from an outsider perspective? Can I identify my lived experience as 
instantiated in my gestures through the lens of self-objectification based on 
empirical data? 
The assumptions concerning the body as an interface of the performer’s 
intentionality in terms of sound producing and expressivity inspired me to 
investigate on my subjectivity through a “performative experiment” combining self-
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reflections and objective measurements of my bodily expressions during a 
performance. 
My performative presentation wants to bring alive the dialectic relation between 
subjectivity and objectivity in piano performance practice by alternating my live 
piano performance with interactive reflections on my captured avatar projected on 
a screen as an objectification of myself. From this specific angle, my presentation 
aims at experimenting with subjectivity the creative act of performing instantiated 
into gestures as a tactile sensation expressing the soul’s intentions. This approach 
constitutes a connection between gestures and intentionality in music performance 
and a mediation between scientific understanding and artistic concern. 
 
15/03/2016 - Aveiro. Presentation of my project Western Embodiment of Karnatic 
Music in form of lecture for the master students at the Universidade de Aveiro “. 
 
16/03/2016 - Aveiro. Presentation of my project Western Embodiment of Karnatic 
Music in form of lecture for the PhD students at the Universidade de Aveiro “. 
 
17-19/03/2016 - Porto. Presentation of my project Musical Gestures as the 
Interface of Cultural Identity in Music Performance: Western Embodiment of 
Karnatic Music in form of lecture for the PhD students at the Universidade Católica 
de Porto. 
 
25/11/2016 - Carcassonne. Presentation of my project Western Embodiment of 
Karnatic Music” in form of lecture at the Auditorium of Conservatoire La Fabrique 
des Arts de Carcassonne Agglo h. 19.00  
 
Title of the Abstract: Intentionality and gestures: a case study of Western 
Embodiment of Karnatic Music in piano performance 
 
Insights about the embodied nature of music cognition consider how the bodily 
engagement is determinant in musical performance. Accordingly, musical gestures 
consist in the articulation of the performer’s subjectivity showing aspects of the 
explicit and tacit dimension of the signification process that constitutes musical 
interpretation. However, can the bodily gestures express the musical meanings 
embedded in the score? Can gestures be considered as the interface of the 
performers’ cultural identity?  
With the aim of studying gestures as an interface of intentions expressing musical 
and cultural meanings, I set up a “Performative Experiment” as a case study to 
empirically investigate on the music gestures involved in my performance practice 
of a Western piano work based on Karnatic music from South India - 72 Etudes 
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Karnatiques by the French composer J. Charpentier (1933). I explored the 
hypothesis that musical gestures interface the performer’s expressive musical 
intentions and embodied musical skills acquired through his creative and deliberate 
practice linked to his own cultural background (enculturation) and other cultural 
environmental context (acculturation). By combining my subjective experience as 
a performer (= the top-down analysis) with the objective measurement and 
computational analysis of my bodily expressions (= the bottom-up analysis) 
acquired through the motion capture system, I objectified my bodily expressions 
into a “body image” in order to look at my performance from an outsider perspective 
through the lens of empirical data. This approach provided to study how musical 
gestures are vehicles of musical meanings also in terms of subjective intentions 
and expressions determined by different cultural and practical experiences. 
 
 
A.6.3.3. Concerts 
 
16/03/2016 - Aveiro. Auditorium - Universidade.  
Piano Recital h. 18. 00 
J. Charpentier 72 Etudes Karnatiques (6 cycles)  
 
26/11/2016 - Carcassonne. Auditorium - Conservatoire La Fabrique des Arts de 
Carcassonne Agglo 
Piano Recital in three hours h 14-19 
Hommage à Jacques Charpentier 72 Etudes Karnatiques – exécution intégrale 
(World Premiere) 
 
 
A.6.3.4 Publications 
 
First-author publication 
Caruso, G., Coorevits, E., Nijs, L. & Leman, M. (2016). Gestures in contemporary 
music performance: a method to assist the performer’s artistic process. In 
Contemporary Music Review, Volume 35, Issue 4-5: Gesture-Technology 
Interactions in Contemporary Music.  
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A.6.4 Activities in 2017 
 
A.6.4.1. Lessons, masterclasses, rehearsals & meetings 
 
01/02/2017-08/03/2017 – Ghent and Brussels. Regular rehearsals and meetings 
with the singer Sandeep Kalathimekkad, the dancer Ayla Joncheere and the 
percussionist Carlo Strazzante. 
 
 
A.6.4.2. Presentations at International Conferences in form of Lecture-Recital & 
Workshops 
 
22/03/2017 - London. Presentation of the paper Gestures in Contemporary Music 
Performance in form of lecture for the master students and professors.  
Goldsmiths University of London Lecture theatre, Ben Pimlott Building h 14.00- 
 
27/04/2017 - Milano. Presentation of my research project L’implementazione della 
tecnologia nell’analisi del movimento performativo pianistico contemporaneo: un 
caso di studio sui 72 studi carnatici per pianoforte di Jacques Charpentier (1933) 
in form of lecture for the master students and professors. Conservatory of Milano 
h. 17.00. 
 
03/08/2017 - Ghent University. Poster Presentation 
ESCOM 2017 Conference, University of Ghent. 
 
08/07/2017 - Paterno (Cosenza). Presentation of my research project 
L’implementazione della tecnologia nell’analisi del movimento performativo 
pianistico contemporaneo: un caso di studio sui 72 studi carnatici per pianoforte di 
Jacques Charpentier (1933-2017) in form of lecture at the Museo All’aperto 
Progetto Paterno 
 
30/09/2017 - Ghent. Presentations and Demos 
Motion Capture of a piano performance  
Art Science Lab – DE KROOK h. 15.00 
 
08/10/2017 - Ghent. Presentation and Demos  
Motion Capture of a piano performance and 3D surround sound 
 Art Science Lab – DE KROOK h. 13.00-17.00  
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20/10/2017 - Ghent. Workshop 
Motion Capture of a piano performance and 3D surround sound 
Art Science Lab – DE KROOK h. 14.00 
 
16/11/2017 - Ghent. Workshop 
Motion Capture of a piano performance and 3D surround sound 
Art Science Lab – DE KROOK h. 14.00 
 
 
A.6.4.3. Concerts 
 
08/03/2017 - Ghent. Miry Zaal – Conservatoire Royal of Ghent 
Re-Orient project h. 20.00 
Sandeep Kalathimekkad, vocalist  
Ayla Joncheere, dancer and choreographer 
Carlo Strazzante, percussion 
 
12/11/2017 - Brussels.  
Art Base  
Re-Orient Project h 20.00 
Sandeep Kalathimekkad, vocalist  
Carlo Strazzante & Francesco Magarò, percussion 
 
 
A.6.4.4 Publications  
 
Caruso, G. (2017). L’approche scientifique et l’intérpretation musicale: la 
technologie comme miroir. (C. LEJEUNE, Ed.). In Cahiers internationaux de 
symbolisme, 146-147-148 (Sciences et littérature), pp. 29-44. 
 
First-author publication 
Caruso G., Nijs, L., Coorevits, E. & Leman, M. (2017). Mirroring the intentionality 
and gesture of a piano performance (in submission). 
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